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CERTIF'IED MAIL
RETURN RECEIPT
REOUESTED

Document Processing Center
Office of Toxic Substances, TS-790
U.S. Environmental Protection Agenry
401 "M" Street, S.W.
Washington, D.C. 20460

Attention: CAIR Reporting Office

Gentlement:

Enclosed herewith, please find our Comprehensive Assessment Information Rule
Reporting Form for The Fluorocarbon Company's Seattle (Areospace Components)
Division. Attached with the CAIR reporting form is the Material Safety Data Sheet
and Technical Data as required pursuant to the form.

Very truly yours,

cc: Steve Fahre

Hrclosures

Daniel A. Hathaway
Senior Attorney
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SECTION 1 GENEML I{ANUFACTIIRER, II{PORTER, AND PROCESSOR INFORHATION

PART A GEI;EFIAi P-EPOFT]NG iNFIiRHATION

1 .01

qEI

I-I a

Thi s Corpt ehenslve Assessment

coml'leted jn resfoxs€ to the

(CAiR) Reportir:g Form has been

Notice of ,... ' IZIEl tEI{1 l[l{l
mo. day Year

fgg"."] Rggister

(i) Chernical name as listed in the rule

( i i ) Narne of mixture as listed in the rule

(iii) Trade name as listed in the rule r...''.r'e

Informat ion RuIe

if a Cirr:*.:.cai Abstracts Service Number (CAS t'lo.) ]*c provided in the Federal

Regi_1e.'. lis*. the CAS No.

b. 1f a cherjcal *"ubsrance cAs No. i-s not provided in the r!??;?1 legjster, list
either (i) the chemical name, (ii) the *i*tu." name, orlTTil-tEE-tTaEE name of

the chenicaJ substance as provided in the Fedgfal Regisler'

ur
lul
A/t

c. If a chenlcal cateSory is provided ln the Federal Register' report the name of
it"-""i"gory as liltel in if," rufe, the chEfrTEET-smE G-nce CAS No. you are

;;;";iil-;; "ni"r' r"irt'unl"t-in"'ri"tca cateSory.t and the chemical nanre of the

sui,stanc! you are reportlng on vhlch falls under the listed cateSory'

l,iame af ca t egory as 1i s ted in the ru] e NT
CAS lio. of chernical substance ..r. ' t-l-l-l-I-l-l-t._l_.l-t l

Iiane of che,ri cal subs tance , . . . N I

1 .02

C.BI

I-I

Identify )'our

itanufactuler

reporting status under CAIR by circling the aPpropriate response(s)'

1

2

0
4

5

Irnporter

X/P manufacturer rePorting

X,/P piocessor rePorting for

is a proeessor

a Procgssor .l.l r'...r.t...,+"r"

f Or CuStOmer r,rhO

customer vho is

l:l Hark (X) this box if you attach a contlnuatlon sheet



r .03

9Fi

t-l

Does the substance you are
in the above-]isted Federal

on have an nx/pn designation assoeiated vith tt
Notice?

TV1

t-I

report ing
Regi s_teJ

Yes

No

Go to

Go to

question 1.04

question I.05

i.rl4

CB]

l__l

ct. Dc !'or.l manufacturer import, or process the listed
unjer a trade name(s) different than that ]isted
Ci::1e the appropriate resPonse-

substance and
in the Federal

distribute it
RgEister Notice?

1t-r

b. Check the appropriate box belov:

I-l Y.ou have chosen to notifY Your

Provide the trade name(s)

customers of their reporting obligations

r_-l

t_l
You have chosen to

You have submitted
date of the rule in
repor t i ng.

report for your customers

the trade name(s) to EPA one
the Federal Register Notice

day after the effective
under vhich you are

I .05

CBI

t-l

If )ou buy a trade name product
reporting requirements by your

Trade name

and are reporting because you vere notified of your
trade name supplier, provide that trade name.

NA
Is the trade name product a mixture? Circle the appropriate response.

entered on this form is complete

.? -, 
#Hf 

*., --

I

2

l .06

CBI

t-l

Certification The person vho is responsible for the completion of this form must
sign the certification statement belov:

"I hereby certify that, to the best of my and belief, all information

l_l ilark (X) this box if you attach a continuation sheet.



1.07 Exernptlons Frou Reportlng -- If you have provlded EPA or another Pederal agency
cith the required lnfornatlon on a CAIR Reporting Form for the llsted substance

CBI vlthln the past 3 years, and thls lnformatlon ls current, accurate, and conplete
_ for the time period specified in the rule. then sign the certification belov, You

I I are required to complete section l of this CAIE forr and pror.ide any lnfornation
nou required but not previously submitted. Provide a copy of any prevlous
submissions along vith your Section 1 submission.

"I hereby certify that, to the best of my knovledge and belief, all required
information vhich I have not lncluded in this CAIR Reportlng Form has been submitted
to EPi vithin the past 3 years and is current, accuraie, and complete for the time
period specified in the rule.'

NAHE S]GNATURE

N0.

m
ffi

SUBHI SSION
TITLE TELEPHONE

1.08 CBI Certiflcatlon -- If you have asserted any CBI claims ln thls report you must
certify that the follorlng statements truthfully and accurately apply to all of
those confldentlallty clalms uhlch you have asserted.

CBI-: nHy company has taken neasures to protect the confldentlallty of thc lnfornatlon,
l-l and lt cill conttnue to take these neasuresi the information ls not, and has not

been, reasonably ascertainable by other persons (other than governnent bodies) by
using legitlmate heans (other than discovery based on a shoving of special need in
a judicial or quasi-judicial proceeding) vithout my company's consent; the
lnformation is not publlcly available elsevhere; and disclosure of the infornation
vould cause substantial harm to my company,s conpetitive positlon.r'

NAHE SIGNATURE DATE SIGNED

TITLE TELEPHONE NO.

I:l Hark (X) this box if you attach e continuation sheet



PART E CORPORATE DATA

qBI

t-r

1.09 Facili ty Identification

Name tE tT tElZ te t o tTtV tEtEt o tN t- tStEtT tT tT tT tE t- tZtZtV t- t- |

Ad d res s 1 i-lzlT t-l t- | st- li I 4 lE I I I a I EI 
re_ 

I E I 7 I - ! - | - I - I - I - I - I - I - |

rErE tet7 tr lZ rEl: l- I - I - r-- I- I - I- I - l-l- t-1-l- r- I - r- r- r
Ci ty

rwF.t rJrTtTlTrEr--r_l-r_l-l
State Zip

& Bradstreet Nuruber ., +.,, +. ,. +... .. ...I olol-I7lLlT.l-tEIF]El7l
rD Number...r .... ..... .... .lolFlFlFlglF.lflEl/ I

Bnproyer rD r{unber ...95.Fl7lLl4lalIl=l-5;l
PrlBary Stsndard Industrlal Classlficatlon (SIC) Code .l7lolTlal
other slc Code .. ......1-l-l-t-l
other slc Code .. .......1-l-l-l:l

l.l0 Conpany Heedqu.rters Identlflcatlon

, gpl Nane tFtTtZrErT? 16 tZ l-A t7 tEtz.tFI-t-t-t:t-t-t:t-t-t-t-t-t-t-t
I - I Add ress I 2t zt7 t7 17 t- lZ tV t- tV t Z I Z I ; t,.Z I Z l4tat- t- t- I - | - I - r - | - I

tT tetc- ta tT t7 t- tuT te I z t E I z- r - r _ r - r - I - I - I - I - I - I - | _ | - I
Ci ty

tall t tq t2l7t7 t7t--r-t-r-t-tTtEfe - ?ip
Dun & Bredstreet nuEber ...1 olAl-tIlTlzl-ldlT llzl
Enployer rD lfuEber ....7*.p1-lalzlzlzlalTl

Dun

EPA

I:l Hark (l() thts box tf you attach a contlnuatlon sheet.



1.ll Parent Conpany Identlflcatlon

cBI Nane I - I - | - I - I - t - I - ! - I - I - I - I - | - t - I - I - I - I - I - I - I - I - I - I - I - I - I

I-l Address I -l-l-l-l- l- l- l- l-t-l-l-l-l-t:l-l-l-l- l- l-l- l-t- l-l
Street

I-t-t-l-l-t-t- l-t-t-t-t-t-t-t-t-l-t-t-t-1-t-t-t-t-l
Ci ty

r-r-r r-r-r-t-t:r--t-l-r-r-r
State Zip

Dun & Bradstreet Nunber . . . I - I - I - I - I - I - I - I - I - I - I - I

1.12 Technical Contact

C.BI

I-t
Nane I T I 7 I E I 7 I ? lTt l- I F lV l-E lV lEl- l- l- t - I - I - I - I - I - I - | - I - I - I - I

Add ress 1zt7 lT tT t- t3 t- tElZlD t;EtZ lat- t=tE - t : r - I - I - r - r - r - r - r
St reet

t:itEt7 tTlT t z- r E t - r - I - I - r - r - I - I - I - I - t - I - r - r - r - r - I - I _ r
ct ty

totTt t7t7 t7 tT lzl--l-1-r-t-1State Ztp

relephone Nunber . ...... .l]lTlll-l[l[l=l-lfil7l7l ol

1.13 This rcportlng year ls fron,.. ... tAl=I ITlEl to I?lEl lElTlToi IEaI Tof lEaF-

I -l l{ark (U this box tf you attach a contlnuation sheet.



rJl
1-t-t I-t-l-t-t-t--t-t-t-t-lState zip

Employer rD Number . I - I - | - | - I _ I _ I - I - I

Date of Purchase . . . .. t-l-l t-l-l t-l:llro. Day Year

contact Person | - I - | - I - I - I - I - I - I - t - t - I - t - | - I - | - | - | - I - I - | - | - I - |

relephone Nuober . . . . . . . . I - I - t - I - I - I - I - I - I - t - I - I - I

r:l-l--r-rlrlr-I r 1_r r-r-rll. I

t-1- t.*1- r-r- I-r- r-r- r-l:l_ I- l-l
Street

I, 14 FaciI i ty
Provide

CBI Name of

l-l l'ta i 1i ng

tllltttl
t_t_t_t_l_l_l_

Acquired If you purchased this faciltty durlng the reporting year'
the folloving information about the seller;

Se 11e r

Add res s

_r-l-l
I [-t-l

Year

contact Person [ - t - I - I - t - I - I - I - I - I - I - I - t - I - I - | - | - | - I - I - | - I - I - |

relephone Number . t-l-l-l - l- t- I-l - l- I- l- l-l

1.15 Factltty Sold -- If you sold thls facillty during the reportlng year, provlde the
folloving inforuation about the buyer:

r_l_l_l_ t_l_r_ r_l_l_ t_l_I_t_l_l_ l--t_ I--l_l_ t-t-tCPI Name of

I-l Hailing

Buyer

Address r-l:l:t-r-t-t-r-r-I_l-l: l-l-l_l-r _ I _l-l- l-l-l
Street

t l:l:l:l:l:l:l:l-l-l-l- l-l-]-l-l-l-l-l-l-l-l
Ci ty

frll

Employer ID Number .,.... a. r +.. r.. r .[_l_l_l_1_l

Date of Sale .,... ..,. t - l- I I- l-
Ho. Day

t-t-r-r-r-r-r_ r-l-l_r-l-l-l:l . l-l-l-l_I-l-l-l
Ci ty

r:I:r r-r-r_r-1-t--r-l-_l.l_l
State Zip

l_l l{ark (X} this box tf you attach a contlnuation sheet.



1.16

CBI

t-l

For each classification listed
rJas nanuf ac tured , impor ted r or

Classification

belov, state the quantity of the
processed at your facility during

listed substance that
the reporting year.

Qurytity (kg/Yrl

Hanu fac t ured

Impor ted

Processed (include quanti ty repackaged)

0f that quantity manufactured or i

In storage at the beginning of

Fer on-site use or processing

mported, report that quantill,':

the reporting year

21 I

tlL
21t

3&

For di rect commerc iaI distribut ion ( including expor t )

In storage at the end of the reporting year

0f that quantity processed, report that quantityl

In storage at the beginning of the reporting ye.ar

Processed as a reactant (chemical producer)

Processed as a formulation component (mixture producer)

Processed as an article component (article producer)

Repackaged (including export)

In storage at the end of the reporting year

I-l tlark (X) this box tf you attach a contlnuation sheet.



PART C IDET{TIFICATIOH OF }IIIITT'RES

1.17 }lixture If
or a eomPonent
chenical. (If
each comPonent

CFI

t-l

the listed substance on uhich you are
of a mixture, Provide the folloving
the nixture composition is variable,
chemical for all formulations')

required to rePort is a nixture
information for each comPonent
report an average Percentage of

Component
Hame

Suppl ier
Name

Average I
Composi tion bY llelght
(specify Precision'

e.g., aSZ t 0.5tr)

this box if you attach a continuatlon sheet.I-l llark (x)

r0



)\
I\

2.04 State the quant i ty of the
or processed durlng the 3
descending order.

llsted substance
corporate fiscal

that your facility manufactured, importdt
years precedlng the reporting year ln

qEI

t-l Year ending

Quant i ty

Quan t i ty

Quan t i ty

7l
ar

kg

kg

to tat rEl
Ho. Ye

tgt!l
Year

kg

kg

manu fac tured

imported

processed q 5-4

Tear ending lol?l
Ho.

Quan t i ty

Ouan t i ty

Quan t i ty

manufac tured

i mpor ted

processed 3vE

Iear endins lzlTl \Zt,
-tt; Teii

Ouant i ty

Ouan t i ty

Quan t i ty

manufac tured

impor ted

3 1i kg

ks

kg

kg

kg

processed

Speci fy the
appropriate

manner in uhich
process types.

you manufactured the listed substance' CircIe all2.05

CBI

t_l
Continuous process

Senicont inuous process

Batch process

l_l llark (X) thls box if you attach a contlnuatlon sheet.

L2



)\
I

2 .06
cqI

I-l

Specify the manner ln vhlch you processed the listed substance. Clrcle all
aPproPrlate process tyPes.

Continuous process

Semicontinuous process

2.O7

CBI

t-l

State your facili ty's name-plate
substance. (If you are a batch
question. )

manufacturing or processing the Iisted
or batch processor, do not ansirer thls

capacity for
manufac turer

l{anu f ac tur i ng c apae i ty

O{ t<
kg/yr

kg/yrProcessing capaci ty

2.08 If you intend
manufac tured,
yearr €stimate

CBI volume.

l-l

to increase or decrease the quantity of the listed substance
irnportedr oE processed at any ttme af ter your current corPorate f lscal
the lncrease or deerease based upon the reportlng year's productlon

Hanufacturing
.. Quanti.ty (kg)_

Amount of increase

Amount of decrease

Impor t ing
Quantity (kg)

Processing
Ouantity (kS)

rvi

t:l Harh. (X) thls box tf you attach a contlnuatlon sheet.

l3



)

2.0 Por thc three Iargest volure lenufacturtng or processlng process types lnvolvlnt- thc 
-llstcd subs tance, -spccl fy thc nurber of diys ylu ranufactured or proccsscd the lllt.d

substarcc durtng thi reportlng year. Atso spcclfy the evcrage nulber of hours pcr
dey each procesl type ris opeiaicd. (If onli one or teo operatlons arc lnvolved'
llst those. )

c_q1

I-I

Process Type *1 (The process
quantity of

l{anuf ac tured

Processed

Process Type {+2 (The process
quant i ty of

t{anu f ac tured

Processed

Process Type *3 (The process
quantity of

Hanufactured

Processed

type involving the largest
the listed substance. )

type involving the Znd largest
the listed substance. )

type involving the 3rd largest
the listed substance. )

Average

ltays/_Year Hou..[-s/Day

/3- F

2. l0

CBI

l_l

State the ilaxlmum datly inventory
substance that vas stored on-slte
chemical.

and average monthly lnventorY of
durlng the reportlng Year ln the

I,J I
the Listed
form of a bulk

I{aximum daily inventory

Average nonthly inventory

ks

kg

l:l Hsrk (If) thls box tf you attach e contlnuatlon sheet.

14



2.11 tele_ted Product lYpeg -- Llst any byproducts, coproducts, or lnpurltles present rlth
thc llsted substence ln concentratlons greater then 0.1 pcrcent as lt ls [anufac-
tured, hported, or processed. The souice of byproducts, coproducts, or fupurltler
reans th. source froa vhlch the byproductsl coproducts, or lipurltles are mide orcBI introduced lnto the product (e.g., carryover frol rav naterlai, reactlon product,

_ etc. ).
I_t

Source of By-
Products, co-
produc ts, or
Impurities

A/ t{

-)

CAS No. Chemical Name

Byproduct, Concentration
Coproduct . (I) (specify r
or Impurity^ f precisio.q.)

tUs" the follouing codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduet
I = Impuri ty

l-l llark (x) thls box tf you attach a contlnuatlon sheet.

t5



)

2.12 BxtsttnS Product lyp€s -- Llst !11 eristlng product types vhlch you lanuf8cturad'
hported, or proeesred wltrg thG llsted substance durlng thc reportlnS yc8r. Lltt
th. qu.ntlty of llsted lubstaneG you use for each product typ€ .r r p.rccntaS. of thG
total volu[e of llsted substance used durlng the reportlng year. Also llst thc

CBI quantity of llsted substance used captively on-slte as a percentage of the valuc
llsted under colunn b., and the types of end-users for each product type. (Refer to

I-l the lnstructions for further explanatlon and an exanple,)

d.

Type of End-Usersz

,/aa ,/ao

3'

Product Typesl

b.
f, of Quan t i ty
l,lanu f ac tured ,

Imported, or
Processed

c.

Z of 0uantity
Used Captively

0n-Si te

T

tU"* the foltoving codes to designate produet types:

A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensitlzer
D = Inhibi tor/Stabilizer/Scavenger/

Antioxidant
E = Analytical reagent
P = Chblator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
fl = Lubricant/Friction modifier/Antivear

agen t
= Surfactant/Emulsi f ier
= Flame retardant
= Coating/Binder/Adhesive and additives

Holdable/Castable/Rubber and additives
Plasticizer
Dye/Pigment/Colorant/Ink and addi tlves
Pho t ograph i c/Reprographl c chemi cal
and addi tives
EIect rodepos i t ion/PIating chemlcals
Fuel and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemicals
Pollution eontrol chemicals
Functional fluids and additives
l{etal alloy and additives
Rheological modifier
0ther ( speci fy)

L=
t{=
H=
0=

P=
a=
R=
S=
T=
u=
V=
U=
X=

I
J
K

'U=" the folloving codes

I = Industrial
Cl{ = Commercial

to designate the type of end-users:

CS = Consumer
H = Other (specify)

I:l ilark (X) thls box tf you attach a eontlnuation sheet.

t5



2.13 B:tpected Product Types -- Identtfy-alI- produet types Yhich you exPect to Ianufacture'
hiort, or process irstng thc llsted substancc tt .ny tlne after your current
.oipoiite- fi"""i y..r. -Por eech use, speclfy thc-quantity you erPect to nrnufecturc,
hDort. or Drocess for each use aS a peicentige of the total voluoe of llsted
;;[;i;";-":;d Juring the reportlng yiar. Alio list the quantlty of llsted substance

CBI ,rsed captively on-slie as a ilerceniage of the value listed under colunn b.' and the: 6;4.-;i "na-it""r= 
for each |roduct iype. (Refer to the instructlons for further

I-l explanat ion and an examPle. )

b.

X of Quant i tY
Hanufac tured ,
Imported, or
Processed

d.a, t-.

Z of Quantity
Used Captively

0n-Si te

-./aa

.Iype of End-llsgrsl

-T
Product Typest 

- ,/aa

'U"r the folloving codes to designate product types:

A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensi t izer
D = Inhibitor/Stabilizer/Scavenger/

Ant ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agen t
I = Surfactant/Emulsifier
J = Flame retardant
K = Coating/Binder/Adhesive and additives

'U=" the folloving codes

I = Industrial
CH = Commercial

L = Holdable/Castable/Rubber and addttives
H = Plasticizer
N = Dye/Pigment/CoIorant/Ink and additives
0 = Photographic/Reprographic chemical

and additives
P = Electrodeposition/P1ating chemicals
0 = FueI and fuel addi tives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicals
T = Poltution control chemicals
U = Functional fluids and addttives
V = tletal alloy and additlves
U = Rheological modifier
X = 0ther ( speci fy)

to designate the tYPe of end-users:

= Consumer
= 0ther (specify)

cs
H

l:l Hark (x) this box if you attach e contlnuatlon sheet.

17



))

Z.[* Flnal Product Couplete the follovlng
Clf renufactured , lnportd , or processed a t

substance oth€r than es en lnpurlty.
t:l

b.

Flnal Product's
Physical Formz

table for each tYP€ of flnal
your faclLtty thet contalns

C'
Average I

Composi t ion of
Listed Substance
in Final Product

t.

Product
the ltsted

d.

Type of r
End-Users'

..Product Typel

nlA

tUse the follovlng codes to designate product

A = So1venl L

B = Synthetic reactant l'f

C * Catalyst/Initiator/Accelerator/ H

Sensltlzer 0
D = Inhibi tor/Stabilizer/Scavenger/

Antioxidant P =

= Analytlcal reagent 0 =

= Chelator/Coagulant/Sequestrant R =

= Cleanser/Detergent/Degreaser S =

= Lubricant/Prictlon modlfier/Antlvear T =

agenl U =

= Surfactant/Emulsifier V =

= Flame retardant U =

= Coating/Binder/Adhesive and additives X =

'U=* the folloving codes to designate

types:

= t{oldab}e/Castable/Rubber and addltives
= Plasticizer

Dye/Pigment/Colorant/Ink and additlves
Pho tographic/Reprographic chemlcal
and addi tives
Elec t rodeposi t ion/PIat ing chenlcals
FueI and fuel additlves
Explos ive cherni cals and addi t ives
Fragrance/Flavor cheml cals
Pollution control chemlcals
Functional fluids and additives
Itetal alloy and additives
Rheological modifier
Other (specify)

E
r
G
E

I
J
K

A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
Fl = Povder

'U"" the fol.loving codes to
Indus t r iaI
Commercial

the final product's Physlcal form:

Crystalline solid
Granules
Other solid
Gel
Other (specify)

deslgnate the tyPe of end-users:

CS = Consumer
H = Other (specifY)

F2=
F3=
F4=
G=
H=

I=
CH=

t-l tlerh (X) thls box tf you attach a contlnuatlon sheet.
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2.15 Ctrclc aII appllcablc nodeg of transportrtlon used to dcllvcr bull shlDrGntr ol thc
CII llcted substanca to off-sltc custoter!.

[-t truel

Rallcar

Barge, Vessel

Pipellne

Plane ...
0ther (speci fy) rrl

l

I
2

3

4

5

6

2.16 Customer Use Estimate the
or prePared by your customers

CB.I of end use listed ( i-lv).

I:I
Category_ gf E{1{.U_sq

l. Industri?1 .Hroducts

the listed substance used by
reporting year for use under

quantity of
during the

your customers
each eategory

Chgmical or mixturg r r r 1.. ... o... i.... r r. + r....... r..

Af tlC1g . . . . . . r . . . . ' . . . i r r r . . . . . r . . . a . , . r + . i t t . .. r. . .

lll. Consumer Produets

Ii.

LY.

iH

lu4

lui

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kS/yr

kg/yr

Chgmical or mixture r.. i..... r + r.... i.... r.. r +. r 1... -/U 4 .- kg/yr

ArtiClg .. r . r .. r . . . . . . r . t r ' . . + +. r. .. t I .. . . . + + +. r. .. r.

Commercial Products

Chgmical or mixturg ...,. t.. r +. +.... .. r '.....

ArtiCIg . . . . . . r t . . . . r . . . . . . t . 1.. t t . ... r . .. . r I t. t. . o r I

0ther

Distribution (excluding export) +.. +. r r + r... r r... r...

EXpO,f t . . . . . r r . . . . . . . . . . . t . r . r . + . . t . . . . . . . . . . I t.. .. t .

Quantity of substance consumed as reactant e,.r..

unknovn customer uses . r r r.. r..., r r r.rr......r.e.e.rr

I-l llerk (X) thls box tf you attach e contlnuatlon sheet.
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SECTION 3 PROCESSOR RAIJ HATERIAL IDEhMIFICATIOH

PART A GET{EBAL DATA

3.01 Specify the quantity purchased
for each major source of supply

CBI The average price is the market
subs tance.

t-l
Source of Sup.p]y

and the average price paid for the llsted substance
listed. Produet trades are treated as purchases.
value of the product that vas traded for the listed

Quanti ty Average Price
(ke) - _ ($/ks)

The Iisted substanee uas manufactured on-site.

The listed substance !/as transferred fron a
different company site.

The Iisted substance uas purchased directly from
a otanufacturer or importer.

The listed substance vas purchased from a
distributor or repackager.

The listed substance was purchased from a mixture
producer.

J 1t +.s-2

3.02 Ctrcle all appllcable rnodcs of transportatlon used to delivcr the ltsted substence toCBI your facility.

t-t
Truck

Rai lcar

Barge, Vessel

n
L

3

4

5

6Other (specify) 4.. r. r a. a a.l a a a a a. t t.. a.... a a a a r t t a a a a

l-l tlark (x) this box lf you attach a contlnuatlon sheet.
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3.03 e. Clrclc ell rppllcsblc Gontalncrr used to tr.nsport thc llsted substanc. to your
Cltr frelllty.
t-l

889s.....

Boxes .

Free standinS tank cylinders

Tank rall cars ..

Hopper cars

Tank trucks

Hopper trucks

Druos . ..........,i.

Pl pel ine

)I

1

2

3

4

5

6

7

I
9

10

b.

Tank trucks

mmEg

mnHg

nEHg

@ (specify) .tf * | c*nf
If the listed
carsr of tank

Tank cylinders

Tank rail cars

substance ls
trucks, state

transported in pressurized tank cylinders, tank rall
the pressure of the tanks.

t-l llerk (I) thts box lf you ettech e contlnuatlon shcct.
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PART B RAg I{ATERIAL IH TEE FORTI OP A HIXTIJRE

3.04 If you obtlln thc llstcd 3ub3tlnce ln thc forr of a llxture, 1l3t thc trade narnc(s)- - ;a ihe nlxture, th. nene of lts suppller(s) or nanufae turcr( s ) ' an estlrete of thc
CBI average percent coaposltion by vetlht of the llsted substancc ln the mlxture, and the

arouni oi nlxture processed during the reportlng year.
t_l

Trade Name
Supplier or
Hanufac turer

Average
7. Composition

bY tJeight
(speci,[I. t I precision)

Amoun t
Processed

( kg/yr )

I-l l{ark (X} thls box tf you attach a eontlnuatlon sheet.
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PAIrt C RAII IIATERIAL VOLI'T{B

3.05 State the quantlty of the listed substance used as
CBI reporttrrg year ln the form of a class I chemlcal,

the percent composition, by veight, of the listed
r:t

a rau materlal during the
class II chemical, or polYmer, and
subs tance.

Z Composition bY
Ueight of Listed Sub-

stance in Rav Haterial
(spec_U_y_ 3 X precisionl

/oo
Quantity Used

(kg/yr) _

Z1 tClass I chemical

Class II chemical

Polymer

Ill Hsrt (X) thls box tf you attach a conttnuatlon sheet.
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SECTIOT{ 4 PIITSICAL/CEEIIICAI PROPEBTIBS

General Instructlons:

If you are reporting on a mixture as defined ln the glossary, reply to
4 that are inappropriate to mixtures by stating nNA mixture.n

For questions 4,05-4.15, if you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
facsimile in lieu of ansvering those questions vhich it addresses.

questions in Section

label, HSDSr or other
or reasonable

PART A PHYSICAL/CHEHICAL DATA SUI{HARY

4.01 Spectfy the percent purlty for the three majorl technical grade(s) of the listed
substance as it ls nanufactured, imported, or processed. lleasure the purlty of the

CBI substance ln the flnal product forrn for nanufacturlng lctlvltle3r at the the you
irport the substance, or at the point you begin to process the substance.

I_I

Technical grade

Technical grade

Technical grade

*1

*2

*3

Itlanuf acture Impor t

Z purity

puri ty

puri ty

Process

lao t puri tY

puri ty

puri ty

puri ty

puri ty

puri ty

1H.3o. 
= Greatest quantity of Iisted substance manufactured, imported or processed.

4.02 Subnlt your nost recently updated l{aterial safety Data Sheet (ilsDs) for th€ llsted
substance, and for every formulatlon contalnlng the listed substance' If you possess
an HSDS that you developed and an I{SDS developed by a different source' submit your
version. Indicate vhether at least one IISDS has been subnitted by circllng the
appropriate response.

HO+taataaat.rr.r.aa.r.tt+a.+rratatataaaraarraraa...r.rarar+aratattaaataa.a..aatre

Indicate vhether the HSDS vas developed by your company or by a different source.

TOUf Company .rr'+rr... rr.............. rr..r....rr...r.o...r.

AnOthef SOUfCe r r r r. r r . +. r r. .. .. .. ... r.. r.. r.......... r r r..... r. t t.. r t...... t.....

I-l tlark (X) thts box tf you attach a contlnuation sheet.
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,t.03 Subrlt a copy or rcasonable facslrlle of any hazard lnforertlon (other than .n IISDS)

that l! provtded to your custorert/user! regtldln8 the llltad lubstrncG or atr,
formletioa contatnlirg the 1t3t.d substancc. Indlcatc rtcthcr thlt lttforr8tlon hlt
bcen subrltted by clrcllng the approptlste resPonse.

4.04 For each activity that uses the listed substance, circle all the applicable nunber(s)
corresponding to each physical state of the listed substance durlng the activity
Itsted. fhyitcal states for importing and proeessing activities are deterrnined at
the tine you lnport or begin to process the listed substance. Physlcal states for

CBI manufacturing, itorage, disposal and transport activities are deternlned using the
flnal state of the product'

l-l
. Phyqical Stat-q , -

SoIid SIurry Liquid

3

3

oo
3

3

@

Act ivi ty

Hanufacture

Inport

Process

Store

Dispose

Transport

Gas Gas

l-l tiarh ([] thts box lf you sttach a contlnuatlon sheet.
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4. 05

CBI

t -r

Prrtlcle Slzc -- If th. Ilsted substance exlstc ln partlcul.te forr durlng rny of thc
follorlng actlvltlc!, lndlcltc for eech eppllceblc plryrtcel !t.t. thc tlrc end thr
DcrccntaSr dlstrlbutlon of the llstcd substercc by rctlvttr. Do not lncluda
prrttclcs [0 rlcrons ln dlaoeter. lleasure thc physlcal stetc .nd prrtlclc slzcs for
hportlng and processlng actlvltles at the tl[e you lnport or bcgln to proces! the
llsted substence. lleasure the physlcal state and partlcle slzes for tranufacturlng
storaSe, dlsposal and transport activlties uslng the flnal state of the product.

Physical
S tate

Dus t

Pouder

Fiber

Aerosol

<t nicron

1 to <5 microns

5 to <10 microns

(1 micron

1 to <5 mlcrons

5 to (10 ntcrons

(1 ulcron

I to <5 ulcrons

5 to (10 uicrons

:

(1 mlcron

1 to <5 mlcrons

5 to (10 microns

Hanu fac ture fmpor t Process Store Di spos,e Trg.nspor t

r/l

tul

{ul

llark (X) thls box lf you attaeh I contlnuetlon sheet.
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SBSTIOH 5 ETWIRONHEITTAL FATB

PART A RATE CONSTA}fIS A}ID TRAIISFORHATIOH PRODUCTS

5.01 Indicate the rate constants for the folloving transformation processes.

a. Photolysis:

Absorption spectrum coefficient (peak) .... (1/H cm) at

Reaction quantum yield, 6 . r,. ....... r.

Direet photolysis rate constant, kr, Bt

Oxidation constants at 25oC:

For to, (singlet oxygen), ko* .....r.,...r.

For R0, (peroxy radical), kox .....r,......

Pive-day biochemical oxygen demandr BOD' ...

Blotransformation rate constantr

Por bacterial transformation in vater, q...

Speclfy culturg ......r. r r..rlerrr...,.rr..

Eydrolysls rate constants;

For base-promoted process,

For acid-promoted process,

raaaaaaat.aal

For neutral process, k* r r r... r r. o,..... r..

Chemical reductlon rate (specify conditions)

at nm

la t i tude1/hr

b.

C.

d.

1/l{ hr

1/l,l hr

nglL

1/hr

l/H hr

l/H hr

1/hr

€.

kB

kA

f.

8- 0ther (such as spontaneous degradation) '..
5.. fiSD-f + T*.L Jl"T

I:l Hark (X) thls box lf you attach t contlnuatlon sheet.
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PAf,[ B PIBTITIOII COEFFICIEIIMS

5.02 t. Spectfy the half-l1fe of

Hedla

Groundvater

Atmosphere

Surface vater

So11

Identtfy the llsted
11fe greater than 24

the llsted substance ln the follovlng nedla.

substance's knovn transformatlon products that have a half-
hours,

HaIf *1t f e (g.pecl fY _ynl ts)

-Nrt *
u,R _

.NA -.
b.

Name
Hal f-1 i fe

(gl.e_el f y unl ts ) lledlaCA-$.. .No.

UK ln

ln

ln

ln

5.03 Specify the octanol-uater

l{ethod of calculation or

parti tion coefficient, Ko* . + +

dgtgrmination ... r..... t,.... - -

Ltk at 25oC

5.04 Specify the soil-vater parti tion coefficient, Kd l I . . + . .

SOil typg ,. i.. +.. r,l. r r. r. r. e . r. i .. r....... +.

d(k at 25cC

5.05 Specify the
eoefflcient '

organic carbon-vater Partition
K

OG
c(k at 25oC

5.06 Spectfy the Eenry's lev constant, ll ...... ..... U K atr-rr/rolc

[-l ttar], (x] thls box tt ]tou sttach a contlnuatlon sheet.
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5.07 Llst the bloconcentratlon
. tt ras deterrlnd, and the

Bloconcentratlon Pactor

of the llsted substence, the
used ln derlvlng thc BCP.

Spe_ct?p

specles for uhtch

Testr

factor (BCf)
type of test

tu=e the folloving codes

P = Flouthrough
S = Static

to designate the type of test:

-f* * , n Fo f uvt nt r'o .^- .f ,* FF /;' {

t:l thrk (X) thls box lf you attech e contlnuatlon sheet.

37



))

6.04
CBI

t- I
NA

Por
th

each narket llsted belov,
Ilsted substance sold or

state the quantlty
transferred ln bulk

sold and the total sales value of
durlng the reportlng y€ar.

Harket

Retall sales

Di s t ri bu t ion tlholesalers

Distribution Retailers

Intra-company transfer

Repackagers

llixture producers

Artlcle producers

Other chemical manufacturers
or Processors

Bxporters

0ther (spectfy)

6.05 Substltutes -- Llst a1I knovn comrerclally feaslble substltutes that,you knoc exlst
lor the llsted substance and state the cost of each substitute. A comnerclally
feasibl: substltute ls one vhlch ls econonlcally and technologtcally feaslbl. to use

CBI ln your current operatlon, and vhich results ln a flnal product trlth comparable
pertonnance ln lts end uses.t-l

Subs t i tute Cost ($/ks)

0uanttty SoId or
Trqnqferred (kg/yr)

Total Sa1es
Value. ($/yr)

I _l tlerk (X) thls box tf you attach a eontlnuatlon sheet.
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SECf,IOTI 7 HANUFA TURIITG AT{D PROCESSIT{G II{FORIIATIOH

General Instructlons:

For questlons 7.04-7.06, provide
provlded in questions 7.01 , 7.02,
lnformation is extracted.

a separate resPonse
and 7.03. Identify

for each process block
the process type from

flov diagram
vhich the

PART A HANUFACTURING A}ID PROCESSING PROCESS TYPE DESCRIPTION

7.01 In accordance vith the
major (greatest volume)

CBI

instructions, provide a
process type involving

process block flov diagram shoving the
the listed substance.

I-l Process type ...r..r.

I
rrfrrrCt

C ot. lt+tl

El,, t
Al:,.
U/rEcr

fyl t1;, ilf ftrrr, L
l Ttl atel

H^,J. ^ir, A,; i* Pl.cc

tr^l, ric tTit tt

TDT
,l++

P,t , .l
l g.l ll,l V.t

fr.J Crrl, 1r*

I 7.1 G1-\r

e 7.6
7

7,9

7,3 7,5

7,.1

l-l llark (I) thts box lf you attach t contlnuatlon sheet.
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7.03 In eccordance rlth thc lnrtructtons, provldc . process blocl, flov dlagral shorlnS -all
proccss enlsclon ltrea.a end crlsslon-polnts thit conteln thG llstad subrtancG and

. ihtch, lf coablned, rould totel .t leaat 90 pcrcent of all faclltty erlaslonl lf not
treeted bcfore enlsslon lnto the envlronrent. If aII such eulsslons arc released
fror one process typc, provlde e process block floc dlagraa uslng the lnstructlons
for questlon 7.01. If at1 such eulsslons are released froo nore than one process
type, provide a process block floc diagrarn shovlng each process tyPe as a separate
block.

CBJ

l_l Process type ..., /J*^
Frr, tt^. Fl .te

7,{ 7,4

)

Prl, rl
tr[,L
.fg r I rt.!

It tt

l/e* I Fl iy
Pour ,l Plo..

I:l thrk (X) thls box lf you attech a continuatlon sheet.
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7.04 Describe
Process
than one
proeess

CBI

I-l Process

the typlcal equlpment types
bloek flov diagran(s). If e
process type, photocopy this

tyPe.

for each unlt
process block
questlon and

operatlon ldenttfted ln your
flov dlagran ls provlded for rorc
couplete tt separately for each

Operat ing
Pressure
Range

.-(gq !9.)-

ill
nrrt

_ filil-

. il/4

type ....

Unit
Operation

ID
Number

7, l_
7, I
717

-z,P-

Typi cal
Equ i pmen t

Type _

Operating
Tempera ture
Range (oC)

.-Eo
Fo
,f e.
Ee_.

fJ*l con -
,il, * l.+t ,' Y ef

,4r* Lvtt'vaf

VesseI
Composi tion

IptaL* {

_.an
,taeL{

I:l ilark (x) thls box tf you attach a contlnuatlon sheet.
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7.05 Bescrlbe
" proecss

guestlon

CBI

t-l Process type ....

each proces,s strear ldenttftcd
block flor dlagrar ls provldcd
and conplete lt seperetely for

ln your process block flov dtagran(s). If r
for ;ore then onc Proc€ll typa, photocopy thle
each process type.

l? c,.*^porc+t ro o-c

Process
S t ream

ID
9-o.d"

tu4
7f1

"B.t?.F7c, 76

-

'. ,-'F

4 coroPo*.-T t, OC
'.f, a *rr.*".*Tt Zo ft*u

Process Stream
Descri-pt ion . -

Physical Slalel

?L

- oL_-
a!-

.gL ..

. Gtt-

S t ream

_FIov (Bs/yr)

_uK
lt R

_4 rc._._

.. l,t t<TEf /r*t Hor.L

'us.
GC=
GU=
S0=
SY=
At=
oL=
IL=

the folloulng codes to designate the Physlcal state for each

Gas (condensible at amblent ternperature and pressure)
Gas (uncondensible at ambient tenperatur€ and pressure)
SoIid

proeess stream!

SIudge or slurry
Aqueous Iiquid
Organic liquid
Immiscible liquid (specify phasesl €.g.1 90t vater' 10I toluene)

l-l ltgrk (X) thls box lf you attach e contlnuatlon shect.
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Cheracterlze each process strear ldentifled ln your process blocl flor dlagrar(g).
lf e procerr block flov dlagrar Is provlded for lorc th.n one proccss type' photocogy
thlr questlon ud corpletc lt separately for each procGss typc. (Refcr to thc
lnstructlong for further explanatlon and an exanple. )

t-l Process type .......r

b.

Klovn Compoundsl

IV#

)

7.06

CBI

cl'

Process
S t ream

ID Code

C.

Concen-
trat ions' ' l

(E or ppln)

taaT

d.

0 ther
Expec ted
Compounds

ttl f,

€'

Estimated
Concentrations

G_or ppm)

- _ .. /...%- _ _^ fl *ETt ,flb o L la, ?
*L 

,r- ''., o.a

rrtt. n{.* {

-9. ..,i €- a S 7l7 il,7C#

7F,76 {-r*-- .t 70

tJot*-

c,Aloe;lc-

7.06 continued belov

f :l tark (I) thls box t f you at tech a cont lnuat lon sheet .
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7.06 (conttnued)

lPor each addltlve paclege lntroduced lnto a proeeas strGlI, spcclfy the corpoudr
that are present ln each addltlve paclage, and the concentratlon of each corponent.
Asslgn an addltlve package nurber to eaeh aCdltlve paclage and llst thls nurber la
coluun b. (Refer to the lnstructlons for further explanation and an erarple.
Refer to the glossary for the definltlon of addltlve packrgc. )

Additive
Package Number

t

Components of
Additive Package

Concentrations
(I or ppu)

2U=e the folloving codes to designate hov the eoncentration vas deteralned!

A - Analytlcal result
E = Engineerlng Judgement/calculation

'Use the follovlng codes to designate hov the concentration uas measuredl

V ' Volume
g = ueight

t:l ilerk, ( r) thle bor t t you tt tach r contlnuet lon shett .
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PABT A BESIDUAI TREATITEITIT PNOCESS DES(NIPTIOTI

8.01 In accordancc rlth the lnstructlons,
rhlch descrlbes the treatment proeess

CBI

I-l Procgss type .rr.+....

resldual treatrent bloch flov dlagrar
reslduals ldenttfted ln questlon 7.01.

provlde a
used for

fA ara it tt o Tr"Trn*ff 10 r c € cr! S" -
f e s , o{ n* ( U. fi/*a,*.c- F- ,.u,u\ ,

C O f (-o*+silc-s ,'T t+a+<-A.=o--{av|
TL u s ,'T t s 7,T r '* TL=- fl 'n b'r) o

t-l llark (X) thts box lf you ettech I contlnuatlon ,ehect.
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PABT B RESIDUAL GEHERATIOH A}ID CEAN.TCTBRIZATIOII

8.05 Cheracterlzc cech procGr! strear ldentlfled ln your reslduel treatnent bloct flov
dtagraa(s). If e ieslduel trcat.ent block flov dlaqran ls provlded for rorc th.n onc
proiess-type, photocopy thls queitlon and corplete lt separately for each Process

CBI iyp". (nltei io the i-nstructions for further exPlanation and an exanple' )

I-l Process type r+.r.....

C'

Physical
State
of

Residual2

pf
f.a. g.e.b,

Stream Type of
ID Hazardops

Code IJas te'
Knosn

Comp-ounds3

Tg-f
" 
E, T. G{I

Es t ima ted
Concentra- 0ther Concen-
tion$ (f,-or Expected trations

.{,5,6PJS).''-'* Comp-ounds ([ orjPm)

ut< d(K ct, /<

8.05 continued belou

t:l ilark (X) thls box lf you at tach r toatlnustlon shect.
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8.05 (contlnued)

tUs" the follovlng codes to designate the type of hazardous vastel

I = Igni table
C = Corrosi,ve
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U=" the folloving codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurrY
AL = Aqueous liquid
0L = Organic liquid
IL = fmmiscible Iiquid (specify phases, €.8., 90U sater, 10f toluene)

8.05 continued belon

I*l tiarh (X) thls box lf you attach e contlnuatlon gheet.
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8.05 (contlnued)

'For each addltlve peclegc lntroduced lnto a proces! ltrear, spcclfy thc corpounds
that are present ln each addltlve package, and thc concentratlon of each corponent.
Asslgn an additlve package nunber to each addltlve package and llst thls nurbcr ln
coluarn d. (Refer to the instructions for further explanatlon and an exanple.
Refer to the glossary for the deflnltlon of additlve package. )

Addi t i ve
Package Number

Components of
Additive Package

Concentrations
(t, or ppm)

tU"" the folloning codes to designate hov the concentration uas determlned:

A = Analytical result
E = Engineerlng judgenent/calculation

8.05 continued belov

I:t thrt (I) thle box I f you rt tach e cont lnuat lon sheet .

56



l))

8.05 (contlnued)

tUse the follovlng codes to deslgnate hor the eoneentratlon vas neasuredl

V = Volume
V = lJeight

6specify the analytical test methods used and their detection limits
belov, Assign a code to each test method used and list those eodes

Code l{e thod

ln
IN

the table
column e.

Detection Lini t
.(.t ug/I)

l-l llerh (X, thls box tf ]rou cttach e contlnuetlon sheet.
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8.06 Cheracterlze each pEoces! rtre.r ldcntlfled ln your reslduel trcrtrent blocl flor
dt.frsa(!). If I resldusl treetr.nt blocl flov dlagrar le provlded for rorc th.tr otle
pro-erc typc, photocoDy thk qucstlon end coaplctc lt separatcly tor cach. proecsr
iypc. (Riter -to tha instructlons for furthcr explanatlon and an exerplc. )

CBI

l-l Process type rr...r..r

Stream Uaste
ID Descri p.t lon

Code Code^

C'

Hanagement
Hetho{
Code'

d.

Residual
Quant i t ies
(ks/yr)

€'

Hanagement
of Residual (7.')

ffi

t.
Costs for
0ff-Si te
Hanagement
(per kg) _

g.

Changes in
l{anagement

Hethods

f,. b.

tUse the codes provlded

'Use the codes provlded
ln Exhtbt t 8-1

in Bxhtblt 8-2

deslgnate the

designate the

uaste descriptlons
management methods

to
to

i

I

t
I
f
I

I
I

I

i
l

t-l llerk ([] thls box lf you attach e contlnuatlon she€t.

58



))

8. 12

cqr

I _l

Descrlbe the
(W capacl ty)
your process

tllfi

coubustlon chaaber
lnclneretors that

bloch or resldual

deslgn paraneterg for each of the three largest
are used on-glte to burn the reslduals ldenttftcd ln

treatnent bloeh flou dlagral(s) "

Comhust lon
Chamber

Temperature ( oC)

Locatlon of
Temperature

Honi tor

Resldence Tlme
In Combustlon

Chamber (seconds)

Inc inerator Prima_ry , Secondqry Prilary Secondary PIim.4ry Secondarl

Indicate if 0ffice of Solid lJaste survey has been submltted ln }ieu of response
by circling the appropriate response.

YgS a r a a r t a . a a a a . r , r . r . r a a a a r a r a r t a a a r a r . r a a a l a a a a a a . a I a a a t a a a I a I a t a . t a . a . . a . 1

t{O a r. a. a a r r a r a r.. a a r a a a. r. r r r a a a a.. r i. a a a t a + a a a..a t. a a a a a a at I t a t r t a. t a a a a a a a 2

8.23 Corplete
are used

CBI, treatment

I:I

the follovlng table for the three largest
on-stte to burn the reslduals ldenttfled
bloek flov diagran(s).

(by capaclty)
ln your proeess

lnclnerators that
block or resldual

Types of
Emlsslons Data

Avai labIeInclnerator
Air Pollution

Control Devicer

rt/4
lu4
/t/ I

tu4
,i/ 4
lv4

Indicate tf office of Solid tJast€ survey has been submitted ln lieu of response
by circling the appropriate resPonse'

YgS . . . . r | . a , a r . . . . . ' a a r a r . . a a . a a a + r , a . a r r . . . r r . . a a I a r a a a a a t t a . . . . a . . . . . a

HO a a a + a r a a t r r a a a. r t. a a a a a a r a r a r r r r a r a a a r a. a r a a r + aa r a a a a a I r a t r a a t a a a a a r a t a r at

I

2

'u""
S-
BI
Or

the follovlng codes to designate the alr pollutlon control devicer

Scrubber (lnclude type of scrubber in parenthesls)
Electrostat lc precipl tator
Other (ep€ctfy)

[-l tlerk (I] thls box tf you attach e contlnuation sheet.
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9.01 llrrt (l) the approprlatc colurn to lndlcrtc vhcthrr your corp.Dy ratntrlDa rccordl o
thc follovlng data elenents for hourly end selerlcd rrorkcrg. Spcalfy for cech date
clerent the year ln rhlch you began lalntalnlnS rccords and the nurber of yelrs thc
records for thet data element are nalntalned. (Refer to the lnstructlons for further
explanation and an exanple. )

Data are llaintained for: Year in Uhich Humber of

CBI

r-l
Data Element

Date of hire

Age at hire

Ilork history of individual
before employment at your
facili ty

S€x

Brce

Job tltles

Stert date for each Job
tl tIe

Eod datc for each job tltle

Eork area industrial hygiene
nonitoring data

Personal employee monitoring
data

Erployee uedlcal history

Erployee smoking hlstory

Accldent htstory

Rctlrement date

Ternlnation date

Vltal status of retirees

Cause of death date

Hourly Salaried
1{orkers Uorkers

x

Data Collection
_-Bggan

_ ll,^,

Years Records
Are Halntained

t/

ili

x

il4
.r..
x
,Y

//

x tut
FT
X

x
- Y.

K

ilfi

tvi
flll

N#

.Nl
x_

x
ill

,. /7Fz
-../ f 8z

/ 7 7t
-_ lf 76 _

-..I:l ' .. ..
lvl

lr

x
illr
ilt{ il4

x
r-

x

.r ..

tvi
/ lgZ

. t_! ?+ ..

- .!-.?-t--1 _

/?tt
ts 74

/?Ft

tu4

))
-)

3 hrt (f ) thls bor t f you at tach e cont lnurt lou shl€t .
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9.02 In accordance clth the lnstructlons, corplete the folloelng table for each aetlvlty
ln vhlch you engaSe.

ctr

t-l
a.

Ac t ivi tI

Hanufacture of the
listed substance

On-site use as
nonreac tan t

b.

Process .Cqtegory

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release
r'=f,l

fipen /l--/
Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

c.

YearIy
ouan t iJy {.Es)

d. e.

Total Total
Uorkers Uorker-Hours

.21t

e1t

0n-site use
reac tant

t-l llark (X) thls box if you attach a contlnuatl,on sheet.
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,.0, Provlde e descrtptlvc Job tltlc for each
Gteotpesscs uorkerl uho rry Poterthl}y
Itrted substurcG.

CEI

rlr
t4FoT catFsory

labor catcgory rrt your f acl lt ty that
cflG ln contrct rl th or be expostil to th

Descriptive Job Title

A) .La*.,ie-I c ah fo*'*i" bl.*-l , TOT
w i ft.- golS t I t.- 3*g.l 4r *r' To
lvrtkc- .l tt*aTl*artG. FnGf"lS rr,rr.f

A

B

c

D

E

P

G

E

I

J

F";f u tTt :

B) 'Qu. l"TJ
2.aa )?a*t
€uipre-

C,) F.Lrr'G ,Zr- **iYc, aff ,.tr"*'*T,,tA

o?.ao 7re*+9 ,1 4+fi f 6tn' ft*'*ff
to c.*ff f t. y*Llc* ureTt *..+
€r. r [*- ,t* Jl'

C o *t -- { - a Per tTt' e+,1,,'x4

,4 ,4 "8 ctt*,, P.*tnTTc
fO ?t tPJ r F, n rF. rt?

I=l ilrrk (I) tht; box lf you ettech r contlnuatlon shect.



)))

9.04 In rccordrncr rlth thc lnstructlons,
tndtcrtc trtoeletrd vorh lr{Eilg.

CBI

provlde your process bloct' flou dtagEer(r) ann

l'ou. rr+- flo"c

Pol*t

n [r, a.'ii'r*

TgT
fr. fo I

Co^f ouvtl;^f

t
1"

A

Ill thrl, (r) thlt box tf you ettach r contlnuatlon sheet.
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CBI

9.(D Dcrcrlbr the vrrlorr rcrL erce(r] shom ln qu€stlor 9.0t1 th.t rocorp.!! vorkcrr rho
, q, pol.Dtt.lly coe la eoot.ct ,tth or br exporcd to thc Urtrd gubrt.ncc. fdd ul

.ddttlon l .rc.r mt rhom la th. procc.! bloct flor dlrgrl h qu.ltloo 7.01 ot
7.t2. PhotocoDt thlr qucrtlon erd corpletc lt seprrately lor crch procCs! tyDr.

I:l Process type . r...'.

lJork Area ID

Pr. 4 v zF.

1

2

3

4

5

6

7

I
9

10

Fou. tt\ pltce-
Descrtpt ion of_ Ilo.rk 4rqasJrnd Uorker Agt iv_l t ies

Cotnpt- iT
a*,4 aPG*a,Te.s Z;- t*tt tr &n r.,rf xcr-

l:t Hrrt (r) thls bor tf you rttrch r contlnuetlon shert.
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9.06 Colplete thG follortng tablG for each vork arGr ld.ntlflcd ln questlon 9.05r-and for
cecir labor crtegory ai your faclllty thrt.ncorp.srcl sorkerg vho rry potqrtldly-
corc tn coDt.ct-ylth or be exposcd to tha lllted substlncc. PhotocoEy tht! quartl

Clt end corplctc lt seprrrtely for each procesr type rnd vorl lrel.

t:l Process type .......
lfork area

))

Hode
Humber of of Exposure

Labor uorkers (e-9., direct
C.atqg.gry Exposed -_ s,\in Lonlact )

GC = Gas (eondensible at ambient ST

temperature and pressure) AL
GU = Gas (uncondensible at ambient OL

temperature and pressure; IL
includes fumes, vaporsr etc. )

S0 = So1id

'U=" the follovlng codes to designate average

A = 15 minutes or less D

B = Greater than f5 minutes ' but not
exceeding I hour E

C - Greater than one hourr but not
exceedlng 2 hours P

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

Phys i caI
State of

Li s ted
Subs tancer

luse the follovlng codes to deslgnate thc physlcal state of the llsted substance .t
the polnt of exposure:

g

= Sludge or slurry
= Aqueous Iiqutd
= Organic liqutd
= Immisclble ltquld

(specify phasesl €.f,.1
90I vater, 10U toluene)

Iength of exposure per daYl

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

IXI Hark (Xl thls box t f you at tach a con t lnuat lon shee t .
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9.(E Corpl.tc thc folloelnt teble for each vork area ldcnttftcd ln questlon 9.05, and for
eech lebor c.tegory_ rt your faclllty thet encolparseg vorlcrt iho rry pot.nthlly
corc ltt cotlt.ct vlth or bc exposed to th. Ilsted substeDcc. Photocopy thlr qu€stto

CBt and corpletc lt separately for each proces! type .nd vorl arca.

l-l Process type .,.,r,.

Average
Length of
Exposurg

- Per Day'

!4 _.

Humber of
Days per

Year
Expose-d

/s-

lUse the follovlng codes to deslgnate the physlcal st.te of the ltsted substance tt
the polnt of exposure:

SY = S1udge or slurry
AL = Aqueous ltquid
0L = Organlc ltqutd
IL = Immlscible ltqutd

(specify phasesl €.9. g

90[ vater, 10f toluene]

'U=" the follonlng codes to deslgnate average length of exposure per dayl

GC = Gas (condensible at ambient
temPerature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressurei
includes fumes, vapors, etc.)

S0 = Soltd

A = 15 mlnutes or less
B = Greater than 15 minutes, but not

exceedlng I hour
C ' Greater than one hour, but not

exceding 2 hours

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceedtng S hours
Greater thsg I hours

D=

E=

F-

9ork area 2- 6 e-

Labor
Ca t egory

Hode
Number of of Exposure
Ilorkers (e.9., direct
Exposed skin con tac_t )- -.-

Phys ical
State of
Li s ted

Subs tancer

J
ryrl Herk (X) thls box tf you attach a contlnuatlon sheet.
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9.06 Corplctc the follovlng tabtr for each vork srea tdarttfted ln gucrtlon 9.05' end for
;ci lebor catcgory ei your faclllty thrt.ncorPlrllcl rorlcrc Iho..y potGntldly-
corc ln contact-vlih or- be exposcd io thc ltgtcd subst.nc.. PhotocoEy thl! qucltlo

CDI ltxt cotplcte lt sePerltely for each proce!! typc t$d cork area.

I-l Process type +. + r .. . T,'rn

))

Hode
Number of of Exposure

l,abor Uorkers (e.9. , direct
Category Exposed _skin contgct)

Average Number of
Length of Days Per
Exposurg Year
Per Day' . ETposed

Phys i caI
State of
Lis ted

Subs tancer

1 1r;*-, ^ 4t,/*T'r* a'7 2 C- R t o

tU=. the folloving codes to deslgnate
the polnt of exposure!

GC = Gas (condensible at ambient
temPerature and pressure)

GU = Gas (uncondensible at amblent
temperature and pressurel
includes fumesr vaporsr etc. )

SO r Soltd

'U=" the follovtng codes to deslgnate

* a 15 mlnutes or less
B = Greater than 15 minutes, but not

exceedlng t hour
C - Greater than one hourr but not

exceedlng 2 hours

the physlcal state of the llsted substance at

SY = Sludge or s,urrY
AL = Aqueous liquld
0L = 0rganic liquid
It = Imnlsclble llqutd

(specify phasesr €.8. r

90f vater, 10tr toluene)

average length of exposure per daY:

D - Great€E than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceedlng 8 hours

F * Greater than I hours

l:l ltart, (X) thls box tf you attach a contlnuatlon sheet.
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9.07 tor rrch leDor c.t.tort r.prc:Gntd ln quertlon 9.06r hdlcrtc tt t-hdE ?tr
. IGlttt.d ly.rrtr (ftf)- upomre hvelr urd th. lr-dEt pal, t4oon klr L.

rtoiocogy thlr-qu-tloo rld corDhtr tt t.D.s.tcl, Iot rcl ,roctta tltpc ol roti
arct.

CBI

t-l Process type r..r..r

Ilork area . . . t . . ... . +. t.... . . e r r . . r. .. r r r.. ... ..

8-hour TV$ Exposure Leve1
(ppn, mg/il', other-specify)

l5-Hinute PS"t Bxposure l.cvel
(ppr, rglr", other-speclfy)_Labgs C+t,pg-or:{

u_ rc

fEI ilrrk (I) thls box lf you ettach r cffitlffirtlil shcctr



fl)

9.07 For each labor category represctrted ln
Tctghted Averagc (tTA) GxpoturG lcvcls
Photocopy thls qucstlon rnd coilplctc tt
8EG8.

qBI

t -l Process type +...+..

questlon 9.061 lndlcete thc 8-hour Tln
aild thG l5-rlmrtc pcnt cilPosurc lcrtl,r.
scperately for cseh proecst tyDG uil wrt,

Uork area ........ r... i.t....... i++r.r...+. t. rt.

Lalo.r Category

a*

*rTe

8-hour TY$ Exposure Level
(ppn, mg/n3, oihe..r-soecify)

il /< _..,.

I5-tlinute Pgak Bxposure Lcvel
(ppr, rglr", qther-specify)

u/<

F.r ,T. lo

f r.^, i ,*

TE

Qc
b . sr-L

l.o*-

{o- *-

u** & tr

.,-*(- * lC"J

lr... f
Qc L

t5

,F, Hert (I) thls bor tf ysu rttach I cootl"*.t: 
t**
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9.07 For caeh ltbor eategory rcpretcnted ln
Ertghted lvcrrgc (TllA) Gf,po$urc lcvek
?hotocopy thlr quertlon end colplet: tt
lfCA.

CBI

t, I Process type r. r. r..

8*hour TIIS Exposure Level
(ppu, mg/m3, oih*r-specify)

llork aree . , . . . . r r . r . . . . . . . . r . . r r . r . . . r t r . r . r . . r

qucatlon 9.06, lndlcrtc thc B*hour Tlrt
rnd thc l5-rlnutG pGrt crpoturt lcrtct-r.
*paretely for cech procrsr tyDC rud rerL

/*r / =_hoL*r'.nXr).^

Labor Category

3 _ - OooFoLl , , ,

lS-llinute Pgat Bxposure Lcvel
(ppr, rg/r', other:specify)

/-{ tr-

t:l ilul, ($ thlt box lf you ettach e contlnuttloa shGet.
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PANT B UORI( PI.ACE }IOHITOBII{G PNOGRAT{

ft you mnltor vorkcr expo3ure to the lltted subst.rce, co.plet. thc follod[5 t.Ul..9.m

C.BI

I-I
lJork

Area ID

Testing Number of Analyzed
Frequency Samples Uho - In-House
(pei ygai'.) (per iest) samp-lesr (Y/N)

Hunber of
Years Records
HalntalnedS+Tple/Tes !

Personal breathing
zone

General rork area
(air)

llipe sanples

Adhestve patches

Blood sanples

Urlne satrples

Respiratory samples

Allergy tests

Other (spectfy)

Other (speci fy)

Other (spectfy)

tU"" the folloving eodes to deslgnate vho takes the monltoring samples:

A 1- Plant industrlal hygienlst
Ba
C=
D=

Insurance earrler
OSffA consultant
0ther (specify)

t:l ilark (f) thls box lf you attech I conttnuat ton shect.
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9.Og For caeh sa.:plc typc ldenttfted
qtrJ aarlytlcel rethodolo$r uscd for

l-l sapple TilF

ln questlon 9.08, descrlbc the tyPG of saupllng erd
eech tyPt of sarPlc.

S?npllng. and 4lraly t i cal. He th.o,lology

,8;.L Glo+, oo+ (a.c) z*t t1'33

9.10 If you
specify

conduct personal and/or ambient air
the follorlng lnfornation for each

monitoring for the Iisted substancet
equlpment type used.

Averaging
Time (hr) l{odeI Number

CBI

I_l Equipment. Tfper Detectlon Limtt? Hanufacturer

5cz a, o1

ruse the follorlng codes to deslgnetc pcrsonal alr nonltorlng equlpnilnt typesl

A = Passive dosimeter
B = Detector tube
C = Charcoal filtratlon tube vlth Pump
D = 0ther (specify)
Use the follovlng codes to designate ambient air monitoring equipment types:

B = Statlonary monltors located vtthin vork area
P - Stationary monitors located vithin facillty
G = Statlonary monltors located at plant boundary
f, = llobite monitoring equiPnent (specify)
I - Other (specify)

'U=" the follovlng codes to designate detectlon limit units:
A=ppm
B = Fibers/cubic centimeter (f/cc)
C = lllcrograns/cublc ueter'(u/r')

I:l ilerk (I) thls box lf you attach a eontlnurtlon cheet.
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g.ll

CEI

I-l

If you conduct routlne nedlcal
the llsted substenct, sPeclfY

Test Pqscrlptlon

tests for sonltorlng the health effects of er(posurc to
the typc and frequeney of the tests.

FrequeneY
(veekly, monthlfrf@

I:l Hark (I) thts box I f you et tach I cont Inuat lon shcet '
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PAHr C E}IGII{EERIIIG COITTROLS

9.12 Descrlbe the
to the llsted
Process type

CBI

I-l Process type

englneerlng eontrols that you use to
substance. Photocopy thls questton

and vork area,

reduee or ellnlnate vorker exposure
and conplete tt separately for eaeh

laaa+aa.aaaatat

Engineering Controls

Yent i lat ion:

Local exhaust

General dilution

Other (specify)

Yessel emlsslon controls

Hechanieal loading or
packaglng equipment

Other (specify)

Used
(r/N) 

-

Year
Ins talled

t ? 7{

rlt

Upgraded
(Y/N)

l++ {J O utt *a-tS 1
?

Year
Upgraded

tEl tlarh, (X) thls box tf you ettach a contlnuatlon she€t.
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PANT C EilGIITIEERII{G CO}fIT.OLS

9.12 Descrlbe the
to the llsted
process type

CBJ

I-l Process type

englneerlng controls that you use to
substance. Photocopy thls question

and uork area.

reduee or eI lnlna te vorker exPofilr€
and cornplete t t separately for each

.aa.atatr..a..a

gork area 2 oL
Used

. -(Y/N)

Year
Ins t al led

'^^l /"lir r',

Upgraded Year
(Y/N) -. Upgraded

tll

Engineering Controls

Ventilation:

Local exhaust

General dtlutlon

0ther (specify)

Vessel emission controls

l{echanical loading or
packaging equipment

Other ( speci fy)

ttl il
illA

IE1 Hark (X) thls box tf you attach e eontlnuatlon sheet.
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PAaT C ENGI}IEERII{G COHTROLS

9.12 Descrlbe the englneerlng eontrols that you use to
to the llsted substance. PhotocoPy thls questlon
process tyPe and vork area'

PBT

I-l Procgss tYPe ..r.r..........

reduee or ellrlnate vorker exposurc
and conplete lt separately for eaeh

t; '*^l 'r P/* "*
IJork arga ......rlO..rrr.. .r.. r"' 3 L I -i-'I a, Icft c- Lr{'r^-

Engineqring Contlols

Yentilationt

Local exhaust

General dtlution

Other (specify)

Vessel emlsslon controls

l{echanlcal loading or
packaglng equipment

Other (specity)

Used
(Y/N)

Year
Ins talIed

tvll

Upgraded Year
__(Y/N) Up_grgded

tu4 rurt
. fir4.

(

JIl I
.4t fr

t:l Hark (X) thls box tf you attech e contlnuatlon sheet "
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9.13 Dcscrtba ell cqulprent or Procesr rodltlcatlons ^you 
have r.dc althln thG 3 ycart

arlor to thc EaE;ttnr rcei tbat hrrc resultcd h r reductlon of vorlcr .xPosurc to- i[i-itiij-iut"[ur"c.- ior crch equtF.trt oa procctt rodlf lcetlon _dGlcrlH' !ttt.
ifre ecicentG r.ar"tfoo ln exposrirc- th.t resultcd. PhotocoPy thl! qu.gtlon .nd
corpietc lt ieparatcly for each Proce3s typG rtrd vorl lrea'

cBr

t:l Process type .. i. - r..

tlork arga r.....tr

nt or Process t{odification
Reduction in llorker

Exposure Per Ieef_lEL

t:l Hark (X) thls box tf you attaeh r cortlnuatlon shcet.
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PANT D Pf;NSOilAL PA.frTEgfIVB AT{D SATBTI BOUIPI{ETTT

9. l4 Descrlbe the personel protectlvc end
ln each nork area ln order to reduce
substance. Photocopy thls question
and vork area.

cry

I-l Process type .. r.....

safety equlprent that your vorkers
or ellmlnate thelr exposure to the

and complete lt separately for each

uear or u$c
lls ted
process type

uork area I C n^.o.,..1,'--

-JEquipnent. Types

Respi ra tors

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-res is tant gloves

Other (speeify)

llear or
Use

_ (Y/N,)_

._Y _

v__
_.L___r.
-._r._._ _r

tfll H,ark (f) thls box If you rttach t contlnuetloa eheet.
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PART D PERSffiTAI PROTBCTIVB AIID SAFf,-TT EOUIPI{$TT

9.11 Dercrtbc tha parsonal protectlvc and safety equlprant th.t your rorkers rear or ura
ln each vork aree ln order to reduce or elhlnetc thelr exposure to thc llstcd
substance. Photocopy thls questlon and conplete lt separately for each process type
and vork area.

CBI

t-l Proeess type ..r..r.. l***

Equipmen.t Typeq

Respl rators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemlcal-resls tant gloves

0ther (specify)

llear or
Use

( Y/N)

v
{

il

Qc

IF Hark (I) thls bor lf you etteeh a contlnuatlon sheet.
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PART D PERSONAL PROTBCTIVB AI{D SIFEf,T BOUIPHEITT

9.1{ I}escrlbe the personel
ln each vork area ln
substance. Photocopy
and vork area,

CBI

I-l Process type ....r...

protectlve end safety equlpnent that your vorkers reer or usc
order to reduce or ellmlnate thelr exposure to the llsted
this question and eomplete tt separately for each process typ€

uork area ..,.. 3 Elo.;c-tr,^,

Eguipment Types

Respl rators

Safety goggles/glasses

Face shtelds

Coveraltr s

Btb aprons

Chemical*reststant gloves

Other (specffy)

llear or
Use

(r/N)

,u__
{

.il.t
{

r

I:l lltrt (r) thls box lf you attach I contlnuatlon rhect.
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9.15 If uorhers urr:crplrttorr ntan rcrlh3 ulth th. ltlt.d .ubrtlaec, rpcetfy for cecl
DFocarr tyDa, th. clrt trer^' uhcrr tbc r.splrttorr lsl! us.d, the typr of -

rclplrrtorr urcd, thc wartgc u!.gc, t tcthar or not tha rasDlrttoru- ccrc flt
tcrtGd, .nd thc typc .nq frcquency of the flt t€ts. phototopy thla queatlon rnd
corplete lt seplrttaly for each process typc.

CBI

I-l Procgss type .r.......

IJork
Area

Respi rator
Tvpe

Averagg
Usage'

Fir
Tes ted

(Y/N)
Type of
Fit Test'

Frequency of
Fit Tests
(Per year)_

I P'*,f:'it+:il^*'' fit* etfu C * c( ti'.-*

'Use the follorlng codes to deslgnate average usage:

A = Datly
B - Ileekly
C = l{onthly
D-0nceayef,r
B r Other (spectfy)

'u=. the follovlng codes to deslgnate the type of fit test!

0L - Oualltatlve
ffi = Quantltatlve

I:I ilsrt (I) thla bor lf you rttach e contlnuatlon sheet.
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PAtrf E TIORf, FRACTICES

9.19 Descrtbc dl of thc rorl Drectlccg and adrlalstrrtlve controk uscd to rcducc or
ellnlnatc sorkcr exposure to the llsted substancc (e.g.1 rcstrlct,antrancQ only to
authorlzcd vorkerSr- oark area3 vlth varnlng slgns, lnsure vorker detectlon and
uonltorlng practlces' provlde vorker tralnlng ProSrans' etc.). Photocopy thls

CBI questlon ini conplete lt separately for each process tyPe and rork area.

I -l Process type ......

9.20 fndtcltc (X) hov often you pcrforr cach housckecplng trsk uscd to cleen up-routlm
leaks or ipitts of ttrc itstld substanec. Photocopy thls questlon and corplctc lt
separately for each procGss typc and sork lrea.

Procgss typ€ r.. r r r

llork eree .. r. r... i r. r r r.. t..... t... r........ r ' +

Less Than
Once Per Day

x
f-2 Times
Per Day

3-4 Tlues
Per Day_

llore Than 4
Ttues Ter +lyllousekeepin8 Tasks

llater flushing

Other (specffy)

of floors

Vacuuning

lfll thr}, (f) thts box lf you attach t contlnuatlon sheet '
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PAf,T B IIOSK PN,A(f,ICBS

9.19 Descrtbc ell of the york pr.ctlcc! rnd adrlnlltrrtlvG controk used to reduec ot
clirlnate vorker exposure to thc llsted substance (e.g.' restrlct entrancG only to
authorlzed vorkers, rark areas vlth varnlng slgns, lnsure corker detectloo and
oonltorlng practlces' provide rorker tralnlng prograns' etc.). Photocopy thls

CBI questlon ind conplete lt separately for each Process type and vork area.

t-l
Procgss type o r I.. o

ljOfk afga ... .. r.. e ..... i r +. ..... r r. ' r.. r..... t. t..... o..

9.20 fndlcetc (I) hoy oftcn you perforn cech housekeeplng tasl uscd to clcen up aoutttrc
lcab or sptlls of the llsted substanc€. Photocopy thk qucstlon end corplctc lt
scparately for each process typa end vork area.

Procgss typg ... r l.

Eork area .... r...... r... e. r.... r. r.. r.. t....... e Ft- -..
Less Than

Once Per PaJ{

,u

1-2 Times
Per Day

3-4 Tines
J-eI_ Da.y

llore Then +
Ttqes Per llayEogsekeeplng Tasks

Vacuunlng

llater flushing of floors

0ther (spectfy)

llerk (f) thls hox lf you attach a contlnuatlon sheet.EI
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PTRT B SORK PRACIICES

9.19 Descrtbc all of thG sorl prectlcG3 and edalnlstretlvc control! used to rcducc or
ellolnate rorker exposure to the llsted substance (e.8., restrlct -entrattcc only to
authorlzed yorkersr'nark areas vlth varning slgns, lnsure vorker detectlon end
ronttoring practlces' provlde vorker tralning prograus, etc.). Photocopy thlr

CBI question ini cornplete it separately for each Process tyPe and vork area'

t-l
Process type r. r. r.

9.20 Indtcate (X) hou often you perforn each housekeeplng
leaks or sptlls of the llsted substance- PhotocoPy
separately for each process tyPe and uork area'

task used to
thls questlon

clean up routlnc
and corplete tt

TOfk afea ..... r,.r....... rr rr.....r. t,.. rr.. r..

Less Than
gnqe Per Dgy

3-4 Tines I ,ot* Ttran t
Per Day f.I-ces Per-Ilat

1-2 Times
Per Day

F
flogsgkeeplng Tas!_s

Vacuun i ng

IIater flushing

0ther (specify)

of floors

l:l t{.ark (X} thls box tf you sttach e contlnuatlon sheet.
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9.21 Do you h.vc . ctlttcn rcdtcd rctlott plrn for respondlng to routlnc or crartgtcy
rxfirurc to th. littrd rubrtancc?

Routlne er(posurc

))

TgS t . r a I . . . t . t , a a . t . . . . r ' t I t r ' t I ' t ' t t ' r

l' lto).... r r...... t...... t.... I t ' t I " " t t "

Energency exposure

Yes

@
If y€sr vhere are

Boutlne exposurel

coples of the Plan maintained?

Bnergency exposure!

g.AZ Do you have a urltten leah and spttl cleanup plan that addresses the llsted
substance? Clrcle thc epproprlate respons€.

fgS aa rr a a a ra a a aala ra aa r ra aaaa a a l a a. + a a a a a r a a a. r a a a a + a r t aa t a a 
"'r " 

1 
" " " 

t'1"' t' I

2

@rraara.aaaa...rra....tr.r. 

r...... rr. rr r.tr.r...t.+..t""ltl'itt""ttlr"t'+'

If I€sr vhere are copies of the plan naintatned?

Eas thls plan been coordlnated clth state or loca}
Circle the approPrlate r€sponse.

governuent respotrse organlzat lons?
,'

I

2

Ies

@

9.23 lttro ls resPonsible for
approPrlate resPonse'

Plant safety speclallst

uonltoring vorker safety at your facility? Circl.e the

1

2Insurance carrler r r... r r... r. r r

OSRA consultant rr...rr r..tr. r.. "' r .. "

Other (spectfy) /l ,ao. .far**a u, orn ,, "" " " rr "r " " r " "

t:l Harh (I) thls bor I f you at taclr e cont lnuet lon ehett -
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SECTIUI 10 SITIROHIIEIfTAL REI.EASE

Gcocrrl Inrtructtonr!

Corplctc Part B (questlonc 10,23-10.35) for each non-routlne release lnvolvlng the llsted
substance that occurred durlng the reportlng year. neport on all releases thit are equal
to or Sr.eter thrn tha llsted substanca's reportablc quantlty valuc, Ror unless the releasc
ls federally perrltted as deflned tn 42 U.S.C. 9601, or ls speclfically excluded under the
deflnltion of release as deflned ln 40 CFR !02,3(22r. Reporteble quantlties are codlfied
ln 40 CFR Part 302. If the Llsted substance ls not a hazardous substance under thc
Corprehenslve Environnental Response, Compensation, and Liability Act of 1980 (CEBCLA) and,
thus, doea not have an RQ, then report releases that exceed 2,270 kg,. If such a substance
hovever, ls deslgnated as a CBRCL,A hazardous substance, then report those releases that are
equal to or greater than the R0. The facillty nay have ansvered these questlons or slnllar
questlons under the Agency's Accldental Release Infornratlon Prograr and nay already have
thls lnforratlon readlly avallable. Asslgn a number to each release and uie this irumber
throughout thls gart to ldentlfy the reLease. Releases over rore than a 24-hour perlod are
not slngle release!, l.c.r the release of a chenieal substance equal to or greater than an
R0 nrrt be reported !s a separate release for each 24-hour parlod the releaie exceeds thc
n0.

Por,gucstlons 10.25-10.35r ensser thG questlons for each release identlfled ln qucstlon
10.23. Photocopy these questlons and corplete ther separately tor each release.

PART A GE}IEHAL IHPOR}IATIOII

t0'01 llherc ls your faclltty located? Clrcle all appropriate responses.

qBl

I-I
t

fndustrial area ............ r.. r...... r........ r..........r.. r rrr r r r/a.. r.......... I
I

Urban aree .. o....... r r r...... i.......... r r e. r r r + r. r.. r.... r....... r t... r......... 2

Resldentlal area . a l a a a ar. t a a a a a a a a l t. a a a a a r a a a a r a.t.aaa a aa a t. a a t r r a a a t t t a a a a

unlversity, hospitalr oF nurslng home facility ... +., r. I
Ittthin 1 nlle of a non-navtgable lJateryay rrrr...rr....rrrrr....i...r...rr.rr..... g

Othcr (rpectfy) . . r r . I . o r a . . . . a . . a . r a . r . . . r a I a a a a a t a r . . . 10

l-l llerlr (I) thlr bor lf you ettaeh a eontlnuatron sheet.
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10.02 Speetfy thr exect locatlon of your facllity (frol
lr located) ln terrs of latltudc and longltude or
(UTll) coordlnatcr.

lat t tude 1t o 33 , 12 r

LOngitude ........... r..... r... r.... r....... +. +.... r /rl o rfrr
UTt{ coordinates .... r.. r. r.. Zong , Northing , Easting

10.03 If you ronitor oeteorologlcal condltlons ln the vlclnlty of your faclllty, provlde
the follorlng lnforratlon.

UK inches/year

UR

ccntrrl polnt vtrerc process unl t
Unlverarl TrangrGrtt llerceder

/{

Average annual precipitation i............ +.. r.. r r. r

Prgdomlnant vlnd directlon . r.. r.. r r... r r... o !..... o

10.04 Indlcate

Depth to

the depth to groundrater belov your faclllty.

grOundvatef 1..... r.....]r....... r. r r...... uk Eeters

10.05 Por each on-slte
Ilsted substanec

CBI I, H, and HA. )

I-t
On-Site Activlty

aetlvlty llsted, lndlcate (T/t{/t{A) all routlne releaees of the
to the envlronm€nt. (Refer to the tnstructlons for r deflnltlon of

Envlronmental Release
Air llater Land

nlt rt/i illllanufacturtng

hpor t ing

Processing

Othervise used

Product or resldual storage

Dl sposal

Transport

tv4 ttl il
ill4
ill nJi
ilrt rlt

ill rvl

^/
il

illtf
r/
ttJ4
tu4

l:l thrk (r) thls box lf you attech r contlnuatlon sheet.
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10. 06

G3I

I-I

Provide the follovtng
of precislon for each
an example, )

lnformatlon for
I tern. (Refer to

the llsted substance
the lnstructlons for

and specify the level
further explanatlon and

Quantity discharged to the air '...*.,... U lC kg/yr t

I:l Hark (X) thls box lf you attach I contlnuatlon sheet.

Quantity discharged in vastevaters kg/yr 1 

-lQuantity nanaged as other vaste in on-site
treatment, storage, or disposal units '. kg/yr t 

-lQuantity managed as other vaste ln off-site .rlt
ir".t*"nt, "t6."ge, 

or disposal units .. .,.... U/k kg/yr + z

1r0
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10.09 Descrlbe the control technologleu used to nlnlnlze release
for elch proccss strGqr coatalntng thc ltstcd substanec 8s
proccac bloch or rcslduel trcetrsnt block flor dlagran(r).

of thc ltsted substancc
ldmttfted ln yorrr
Photocopy thtr qu+attos

Percent Ef{iciency

CBI end cocpletc tt Beparetely for cach process typc.

l-f Process type .r1... 
-- 

lV

Strean ID Code Control Technology

trrrk (X) thte hm if you rttrtilt r contlnuttlon sheet.
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PANf, i NELEASB TO AIR

10.00 Polnt Source Erlsglon! -- fdentlfy cach erlsslon polnt sourca cortslnln! thc llst.d
substance ln terls of a stre.t ID code as ldentlflcd ln your procc3s blocl. or

CBI resldual treattrent block flov dlagran(s), and provlde a descrlptlon of each polnt
source. Do not lnclude rac naterlal and product storage vents, or fugltlve etlsslon

I-l sources (e.g., equipment leaks). Photocopy this question and complete lt separately
for each process type,

Process type .,...

Point Source
ID Code

f t- . k C t*t i $,.o ,^_ na rarar.

- fref.l u**i, ,t^T z <3+(- vtT

Descri Eni ssion Polnt

l*I *irh:'(x) thls box lf you attach a contlnuatlon sheet.
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10.10 Brlsstm ctnracterlsttcs - - cheracrerlzG thr olsstms
10.09 by "ryIetfry rhE foilortry table.

c8r
Foint

I-l Scrrce
ID Hrlf,sical

Code State'

for qch Folnt Surrce ID 0ode ldsrttfled tn qrctlar

Av€raBE
hissians frequercy' nuatisrl(Foryl ({ryv:rr) , (mtu/drv)

H k /r:- 7ao- ot /<. .. L( k

Atterage
hissian
Fmtor{

lhxinm
Enissiur

Rate
(ks/min)

ilx

l{acfunur
Bnissicn

Rate
Frequury

(Fyqltsryr)

l{acinn
[tn{ +elg1

Rate
hraticn

(nqrt/etffrrt)

V qK-

tuu* th. foll,orirg codes to designate ptq6ical state at ttre point of releaser
G = Cas; V '= Vapori P = Earticrlate; A = AErrHIi 0 = 0ther (specify)

'frq,.erry of aisstm at arry Ie\EI of olsslm

'Droti* of euissisr at ilry lE\4pI qf edssicn
oAte*agt.B'rissiur 

Factor - hovide estirEted (t 25 perc€nt) enrissiur factor (kg of err.issim per lg of
prodr.rctim of listed srbstme)



)))

10.11

CBI

t-l

Stach Paraueters Identtfy the stach paraneters for each Polnt Sourct fD Code
ldenttfted ln questlon 10.09 by conplettng the follortng table.

Point
Source

ID
Code

Staek
fnner

Diameter Exhaust
Stack (at outlet) Temperature

Height(m) (m) .,(oC)

Emi sslon
Exi t

Veloci ty Buildtng ,
( m/sec ) Heigh t (m-l^

BuiIding, Vent-
tJia tht*i' Typ"'_

I t --. ,^{ Ro t(R f /3 \/

'H.ight of attached

2gidth of attached

'U"* the following

H = Horizontal
V = Vertical

or adJacent bulldtng

or adjacent building

eodes to deslgnate vent tYPe:

t:t ttarh (f) thls box tf you ettach i contlnuatlon sheet '
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10.12 It the llst.d lubst.ncc lr ctlttcd lD p.rtlcuhtc forr, lndlcrtc thc p.Etlcl. tltr
.. dlltrlbutlor fot e.ch ?otEt Sorcc ID Hc tdcrrttf tcd h guertloa lo.0ll.'.

Photocopy thl! que3tlo, erd corgl:tc lt tcplr.t.ly lor cech erlgslon Pottl solttcC.
clr ,r-r A/ A

POint Soureg ID code .rrr..r.r....'.....r...'..r...,i..+

l)

Size Range (microns)

(1

l30to(50

I 10O to ( 50O

l 500

. Hpss Fraction (2,. t--f . 
precisio.n) 

,.

Total = 10Of

-.-..Laai.*;

.; -- ::. ...,.....+ ! 
'l-t ttrrt (l) thtr bor lf you .tirci'ialooiinuetlor rhcct.
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PART C FIJGITIITB ETIISSIOTIS

10.13 Equtpent L*s -- corplete thc follovlng tablc by provldlng thc nurber of cqul put
types llsted vhlch are exposed to the llrtcd substancc and vhlch .re ln servlc.
eciordlng to the speclfled velght percent of the llsted substrnce passlng through
the co[ponent. Do thls for each process type ldenttfled ln your process block or
resldual treatnent block flov dlagrarn(s). D,o not lnclude equiprnent types thet are
not exposed to the llsted substance, If thts is a batch or lntermlttently operated
process' give an overall percentage of tlae per year that the Process tyPe ls
exposed to the listed substance. Photocopy this questlon and conplete it separately
for each process type.clr

I-l NAProcess type ..
Percentage of time per year that the listed substance is exposed to this proeess

Number of Components in Service by Yeight Percent
of Listed Substanee in Process Strean

ELuiqment TypS

Punp sealsl
Packed

llechanlcal
Doub1e mechanlcalz

Compressor sea1sl

Flanges

Valves

Gas]

Ltqutd
Pressure relief devlcesr

(Gas or vapor onl.y)

Sample connections

Gas

Liquid
0pen-ended Ilness

(e.9., purge, vent)
Gas

Liquld

Less Greater
than 51 5-10f 11-251 26-75L 76-991 than 991

tlist the number of pump
compressors

10.13 contlnued on next pagG

and compressor sealsr rrther than the number of pumps or

t:l Hark (I) thls box lf you e tteclr r contlnuatlon sheet.
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10.13 (contlnucd)
llf double rechanlcel sellg lrc opctrtcd vtth thc barrler (l) fluld .t ! PrCtsurc
tr.ater than the DuiD ttuffln8 bir Pr:ssure and/or equlpped ulth a sensor (S) th't
iiii'iltillt'r;-ii;;-;aail-".!t "i"i"., thc barrler iluld syste., or both, lndlcst.
vlth a "8" and/or an nSi, respectlvcly

lconditions exlstlng in the valve durlng nornal operatlon

rReport all pressure relief devices ln servlce, lncluding those equlpped vlth
control devices

tLirr*" closed during normal operation that vould be used during maintenance
operations

10.14

CBI

t-l

Pressure Relief Devices vith Controls
pressure relief devices identified in
ievices in service are controlled. ff
enter oHone' under column c.

Complete the folloving table for- those
10.f3 io indicate uhtch Pressure relief
a pressure rellef device is not controlledt

MI
a.

Number of
Pressure Relief Devlces

c.b.

Con t rol Dev.lce

d.
Es t irnated

Control EfficteneY'

rRefer to the table ln questlon 10.13 and record the p€r:elt range glven- under thc
neaiinr "ntitfed ',Nunber of Conponents ln Servlce by'VetSht Percent of Llsted
Substaicen (e.g., (5t, 5-10f' 1l-25U ' etc.)

2The EpA asslgns a control efflclency of 100 percent for equtpoent leaks controllGd

"iir,-iiipi"i!'Ii"."-uni..-noi""i-opii"ting 
co;ditions. rhi spr asslgns a control

;iii"i;"y of 98 percent for erlsllons r6uted to a flare undcr noroal operating
condi tlons

Percent Chenlgal
ln Vessel'

t:I ilerh (x) thls hox tf you ettech e eootlcuetlon sh€Gt,
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10.15 Bqutprcnt Leak D.tectlon -- If e fornal Lcal dctcctlon rnd repalr progrer ls h. placc, corplete thc follovlng teblc rcgardln3 thor. lc.l dctci:.tlon'ani rcpelr
proccdures. Photocopy thls questlo! and corplete lt separetely for cach [roceae
tYPC.

Leak Detection
Concentratign

(ppm or mg/mr)
I'leasured at

Inehes
ffi Source

))

Detection.tuevlce

Frequency Repairs Repairs
of Leak Ini tiated Completed

Detection (days after (days after
(per ye?q) {q.t,pSt,lon) initiated}Equipmenl. Iype

Pump seals
Packed

Hechanical

Doub1e meehanical

Compressor seals
Flanges

VaIves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections

Gas

Liquid
Open-ended lines

Gas

Liquid

'Use the folloving codes to designate detection device:

POVA = Portable organic vapor analyzer
FPH = Fixed point monitoring
O = Other (speeify)

t- I tlark (x) thls box tf you attach r conttnuetlon shect.
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PANT B HOI$-ROUTINE RELEASES

10,2t fndleate the date and tlne vhen
ues stopped. ff there vere more
llst aII releases.

Date
Release Started

the release occurred and vhen the releage
than slx releases, attach a contlnuatlon

Tlme
(am/pm)

Date
St-opp-ed

eeased or
eheet and

Time
( am/pm)

/1/A

10,24 Speclfy thr veather condltlons at the

Iltnd Speed
(km/hr)

llind
Dl rect lon

tlne of each

Humidi ty
(r)

release.

Temperature
(oc) _

Preelpl tation
( Y/N)f,elease

l:l llerk (II -thts box lf you attreh r cotrtlnuetlon shect.

125



+Iin Htlffi'tirA
OCEANo Network tr

EMERGENCY PHONE 1.8OO.OLIN.91 1

{

SECTION I _ IDEHTIFICATION IrsDS

" o t'rrtl

\\F*

FILE 563

CHEHICAL NAHE & SYHONYHS
Toluene Di isocyanate 8O-2O

CHEHICAL FAIIILY
I socyanate

FORTf,JLA
caHANr0?

PRODUCT
TDr 80-20

DESCRIPTION ClEan colon1ess to pale yellow l1quid t{ith shanp
pungent odor

cAs itr.
2647 r -62-5

SECTIOil I I HOR}-IAt IIAI.IDLIilG PROCEDURES
PBEGruTIOIIS TO IE TAKEII II HAIIgLI]IS A D STSiASE

l-Lnmful tf arlllorrBd, Avold contact Ylth ay6B, akln on clothlng. Upon contact wlth tkln or
eyss. ua3h off ylth yater. Avold brcathlng nlBt or vlpor. Protect agllnat phy8tcal danag3. Stopr
ln a cool , d.y. uell-vantlllt3d place, auay lnoD lraaa rhcnc a fire l'llzand lllly ba acuts. Outslcre
or derrchod storage is prri€rrcd. Blankat Etol.sgr lanks utrh lnert gas (nltrogen) or ory at..
saparata lr9n oxldtzlng hatar I al a.

PROTESTIVE EOIJIPHEI{T VENTI LATIOH REQIJIREHEHTS

EYES Goggles

ELOYES Rubben, NBR or PVA

0THER Covbnal ls, lmpervious footwean

As Fequ'lred to keep airbonne concentnations
below TLV

SECTIOT.I II I HAZARDOUS IHGREDIEHTS

OSI{A PEL LDSO LCSO SI$IIFICA]iIT EFFECTSBASIC TATERIAL
To I uene-2, 4-di i Eocyanate

CAS No. 584-84-9

i

Tol uene-2,6-d'i i socyanate, CAS No.
g 1 -o8-?

O.O2 ppm
cel I ing

None
establ ished

5.8 g/*g
(rat)

No data

rO ppm/+
hrs
( mouse )

1 1 ppn/t
hrs-mouse

Skin, eye, mucous
membrane 'l rr i tat i on ,

Pulmonany i nri tant.
A1 lerg{c sensl t lzation
to sk i n and resp i r.atory
tract. ilay cause
asthma attacks.

Irnitation

SECTIOH IV FIRE AIIID EEPtOSIOil HAZARD DATA

FLAST{ POIHT 27O" F COC

HETTOD
osltA CLASSIFIggIgp Not Regul ated
( Ignt tabl e )

FLAffiAELI
:XPLOSIVT

LIHIT

LOHER UPPER
f,, v70 l1 . O-/E

EXTIilflJISHIiG HEDIA Uater, carbon cltoxicle or clry cherrlcal . Use uater to keep the Bxposed
l1nn+tinant aanl

SPECIAL FIRE I{AZAID E TIRE Fld{TIiE PIOCEUTnES l!t.r rprry rhould b. uiad to cool f lr.o .xpo!.d
contalnars rnd/or. to dlsparta unlgnlted vrpon3, U3a NIOSH/ISHA approv.d posltlva pr3rlura
aalf-contalned bnarthtng rpp$ltus uhen lny matarlal l! lnvolvad In ! ftra.

SECTIOT{ V HEALTH HAZARD DATA

TTIRESTILD LIilIT YALUE
O-OOS oom ThIA. O.O2 oom STEL - 2-4 TDI (ACGIH I98?-88)
SYFTOE gF OYER EXPOSUf,E !y oaulc lrrttltton to iyalr thport I lun93, !ton!ch. Bktn. Allargtc
ienaltlzrtlon to rkln and ralDlr.ltorv trrct. lllv cruae lathnr lttlcka

EIERtrEHGY FIRST-AID FROSEDTJRES

SI(IH ImmEcllatelv flush thorouohlv wlth water for 15 mlnutes. eall a phvslclan

EYES Immedlately flush thoroughly wtth ratEn fon 15 mlnutes, call a physlclan.

II{CESTIOI{ ImmEdlat€ly clrlnk large quantittes of hrater to cll Iute.

IITIFiALATION Immedlately remove v'lctlm to fnesh atn. Call d phyr5{c'lan.



r r] l,
PRODI.JCT CODE 898864 CT{EHICAL NAiIE TDI 8O-2O

SECTIOH VI I SPILL AND TEAKAGE PROCEDURES (COUTNOT, PROCEDURES)

sEcrroN vI ToxIcoLoGY (pnouucr)

ACUTE ORAL LD 50 s ,I 9/t<s ( rats )
swal I oued.

ACUTE DERTIAL LD 50

ACUTE II+IALATIOH LC 50
lO ppm/4 hrs (mouse)

Harmful if GARCIHOGENICITY oFal Exposure-Posi tlve NTP Bioassay
}IUTAGENICITYNot known to be mutagenlc
EyE IRRITATION Irrltation and/or bunns
PRIIIARY SKIH IRRITATIOH

Irrttat{on and/or burns

PRIHCIPAL ROUTES OF ABSORPTIOH
Inhalation, d8rmal contact

EFFEfiS OF ACUTE EXPOSUTE ay caua. lrrltatlon to lunga, eyes, throst, rtonach. Ekln, Allenglc
aenaltlzatlon of lkln and resplratofy tract. Cornaal lnlury nay occu'..

EFFECIS OF CHRoI{IC EXPOSUTE Damage/al l€rgtc a€nsltlzatlon to lung3. lnhalstlon 3tudl.3 lndlcatc
not cqrclnogenlc. canclnogsnlc rl!k fron lnduatri!l u3€ la not algntflcant.

ACTIoII FOT XATERIAL RELEASE Ot SPILL
Ualr NIOSH/MSHA appFoved po!ltlv. pr.asurs auppl led alr rrrplratoi. Folloe OSHA n.gulatlons for
n3lptrltor usc (eec 29 CFR tglo.l34). Ier. goggles, covsr.tl l3 and lmpervloua glovs! lnd boota.
Add dry non-combustlbl3 abaonbent, arreep up Dstsrlal and ptrce ln !n appnoved DOT contalnar. Add
an cquil llt|ount of neutra'l lzlng rolutlon to the contalnar (9O-95'a Yltrr, s-tOF ammonia), Cl3an
rSnalnlng surfac€a w,lth nSutrlllzlng aolutlon and add thla to containsn. Iaolrts contalnSr 1n a
ratl-vanttlated placa and do not aaal lor 24 hr.s. Amnonla vapors nay b€ gcniratCd untll aolutton
lE nautrll tzaC. Uash al'l contlnlnatld clothtng b€tora rqusa. In the svBnt ot r llrga lplll ule
the tclaphone nuIt|bar rhorn on tha fnont of thts 3ha3t.

rRAtrsFoRTAT r Orr EMERGEIICY, COIITACT CBEUAREC 80 0-r2a-9 3 00

Otrpos€ of contantnatad product, orlpty contalnan3 lnd Elt.rlal3 uaad ln cl.rnlng up tpl'llt or
l.aka tn a fiannor lpprovrd for. thi! nrtortll . Con3ul t rpproprtltc F.dtral . Stata and locll
r.agulltory lgDnclaB to lacartaln pnopar dtlpgaal procaduraa.

SECTIOTiI VIII - SHIPPI}IG DATA

D. O. T. Toluene diisocyanate Polson B UN 2078

IHFORHATIOil : FURHI SHED TO loot 31 FURNI SHED BY DATE ER 9, t

Department of E nviron mental Hyglene and Toxicology
(2031789-5436ATTN: DEPT HANDLING I{ATL

FLUOROCARBON CO INC
P O BoX 18319 +tin coRPoRA*oN

120 Long Ridge Road, Stamford, Connecticut 06904

OCEANo Network
EMERGENCV PHONE 1.8OO.OLIN.91 1

SECTIOH IE REACTIVITY DATA

CONDITIOHS TO AVOID
IIster or lncompattble mEt€nlals {n
ITIEOilPATIBI LITY ( HATERIAL TO AVOID )
Acids. bases and alcohols, sunface

HA:ZARDOUS DECOTPOSITIOH PRODT'CTS

a closed system, excess

active materials

SECTION X PHYSICAT DtrTA

SEATTLE b,A 981 18

SAFETY DATA SHEETS
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lr*trnoDUCTloN
Olin toluene diisocvanate (TDl) is produced at Lake

Charles. La., and fu'loundsr,ille, W. \'a. The hvo have a com-

bined annual capacih'approaching 200 million glunds *-
making Olin tlre seconC lart,.'.f Di-cxlult-l' of I [)l in t]rr' n trrld.

( )Ur 1X;Sili,')fr a* a I []i :Ui.,iir ' ' !r l"'c1'' '-i i.1'l,, :trti';: I'r

(i1Uv't)ilitr-();.It..)!i|.ii.'ll.\\..':'J:,l(,l,,',tlll(it'-,'
Ofrl.tdr: t()Llf(,e5 l(lt- t.r(, ir i.,', lrr LI[\i.1r t-i'tt ftrt( ,ll:.t- r i'i,,1 ' .

an:nroni;t arttl ttiti-r,- .i,. itJ ir t.iiI C); ': r 1i1'[fi'1'(-)l trrit'{r.'i;'rr

foi ri:riCirt ing Ttli rr- !rrtll.tl':lti'r; ll', i1-', r-rllr(:1 [ S. 'i'1,;)rtq '

Ittii,'ltencletl(.t rr- 'c'l \.' rt iair'- -,': iiil.; ''!,'',1'1 r;i-t1t r 'l lr','r
prrdriung pl.rnli nia|tr: (jlin .l i-,.tt-ttCUi.l'i' relrablc I L)l ttirrrct'
for tir*, ureth;rrtr': incr.ir, .

Olin in Urethanes
C)lin's e x.f)+r'i'ieit(.e in uicih;1rr1'.r f;,(t(r: irer-k rrrorr " ,.lil Jf l

1,pdi':. ln addition tt,TDl O!i^. ;11116J1:{(': nlat':i r.rtitpr itrotj:rt i'
for rigid and flcrri;le lt-i.rrrtr.rnd ior ncn-ioanrr. Iht'.1't;irttj-
uct-r include: po!rctlrer p<-rlvr-.'ir r-igid fc.ltn:r'slentr i irt'':ti

cals arrd disperrsing, r{Liipnteni and fiame rL'l,tt'(iar',ti'

Olin urethane prlxJucts are produced in five' planir it: tltt'

U.S. and in three more ovpri?d:. Donne:tirally,, atl prrdur-t..

are avaiIable at the pianl: and ', arioui i)r(xJucti ,trt' .rr al[;Illi
fronr urethane distrihution cenier5 itr \err Jer:t'\', lrtrltatia

Teras and Calitornta. tFor ar aiiabi{in or TDI, s€(" l].r8(' i '

Olin ran provide r aluable un-site a-isistance, inc ludrrlg -r

seminar on safety anC lrarrclline, to ucprs of TIJI arrti cifit'i
urethane product:. Addition.:i comirrr:hensi\ c anali tii ai ( .i-

pabilit\. and technical sen icP: dr€ ar ariatrle fronr our ,{p;lli-
cation Research and Customt': Sen'ice Latmratoriet in \t-tt'
Haven, Connecticut

lf 1'ou have anv quellrons reqardinF tlre apolicaliLrn han-

dling or ule of TDI nol ans\re:trJ br thi> lrrochttrt'. i:le,rrt'
contact )'our nearesi Uirrr Sale= Oitice ree back curt'rr. (.-)r

w'rite: I'r'tarket lrlanaEer TDi t)irn Cnt'nticalr. 
.lf (l Lrr:rg

Ridge Ro,rd. Stanrforcj, CT []t.:lt1-1.

TABLE OT CONTENTS
lntroduction
Properlies
TDI Shipments

. . .,,r .'., - l,'1,1,'] 5;r,1i1rli,

', '.i I - (]{,-,t':.ii
.1,_.)l ,-j,

,.i.{l:, . , ,1D1

l.' ,:

rl'

Car:
ni 'TDl is Fi'ozen

Tl. Tank Car
ini tlar
h.:,', gci

51i-r'o,ir- T.r r:i.. i lr,!;!,-
\1,11, ''.ri- r'il f t1:i..1'-,-14;pg

Ht l.t' .t :i,:i li';t'rtg
{,., i, I i.r'', Lq lr i l)n'rt,,-r:

Handling, TDI ..... ...10
Rt.',,i t:'. it,. H,izartlr
F I rt-' fl .i 7 3 ;'61

Ht:alth H.rzards
Prrrte,. t ii t Cluthin.e
\\'lr.rr tr_' Du ln Cart.

Emergencv Actions
t'
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.The term "flame retardant" is a relatiw lefm and is not intended to indicate hazards presented by {oams und€r actual fire conditions.
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PROPERTIES
' O[in toluene diisocyanate is referred to as TDI-80 lrec.ruse
it is an 80:20 mixture of the 2,4- and 2,6-isonre rs of TDl.
Strfuctural formulas of these isomers are shown in Figure 2.

L)irn rr';duces TDI-8(,'l rn t\\{) Iornr:, cle:iqnatr'tl fr 1x, I and
Tvpe ll. Eoth have the B0:20 isonrer ratio, but thc.r' cirnt,r

slrqrtlr i" ;ciditr arrd hrdrol',e,rble chloricie content.
Trne lis,rscd in todrn and non-ioarr urethanes. Tr1;e il r.

used in ncn-toam ureth.rnes, rebonclecl ilexrblr, fo.rtr. .rncl

other aoolrcations.
Phvsical properties oi TDI-80, Tl pes I and ll, are :horr rt rn

Figure 3. Those properties marketi b',' .rn a:terisk (') are Olin
specif ications; others are tvprcai of comnrerciall-v avaii.rble
TDI.

IDI has a sharp, pungent, sneetitlr txir-rr. lt; v,rg:rs are

toric For this reason, certain precautions (lre nccei)(rn rrhen
h.rnCling or using toluene drisocvanate. For conrplete rrtfor-

ffiation, ste "Handling IDl," page 10.

Reactivity
Olrn TDI is a clear Irquid, rr.lter rr irite to light r el!rrrr rn

color it rellow:r on expcsure io iieht.

Cnen:;r.:i. TDI is a base. lt re..:t i: r'r.ildiir rr;th r,lrr':ixruirdi
conta jnir:q ective hvdrogenr, ;uch .1. .tcidc .tnd alctrht'rls.

Conr.tri'.', ith other l:aces, such .is (,rLr:tiL rotll or terii.lr-\

Jrttillg' a. qhf (-.tU\e urrr-Ontriiil,iil,e ix ilr nrcriz.ltlrin .'rrl(1 [ite

I'-r[]rtl ,-'i. ;:.jticn of hgat

'.',Ji..: t.)n fttnl...rl ir rrh .r.tte r .tr(Jrn,ltt( Lltrlt --L,l-,*i,1.:ltrJ

Ljt'(.il: i-x-,,{ir-tt1.l"i.lItlii,Iil-.t,tj. ll.rl,-,lft.Xlttrl' ,rtiit'il,,l-,'-.,1
rtfe r'lu,l,.-<J. llr iinrt'. i'. hrle urr'.'l ( 'i:l.ll: r', ill ,.'','t ,r,1 ,'.

l-it':1. High ft-'mliei'.]iUrtli L,lrl r'.li-rt'Iornt.tti(]ll rII r: 'rlt'r.'rr'('i

distr;lrrr*:;on uf tnt' I Jl I [-r'- 1;ir,. r1,.,;11911()rr '- :]:l('-.rr' r 'r-)'rr-

F.r.llule relirttfl r'('t'Fi{ure J'. \.1,:tr't] lite let,-i ,rl ,.irn .'r lf ]-

Prrr.ir.-trei 1",, hr '.,. 1.,q,ht, ir:lr(l lil,rtr,l'ir)fnli .!r i)(:{.rljU I;\t,

\rhrl.-, , ". rl.lii fltr'.il r.i'\ >t.ll* r .llrnlrl i't'{ r:1:ri}l''li'1, '. :"ri
rrUi i\-...,t.g tltC -ttlUittln iS \Ll[-x't'..,f i,'tit,tl .ltit1 ,'lr.'tr i '. .l.rl-

.tre torilred.
Lorv temper.ltUr"BS. below l5'C i59"F), cause TDI to

freeze. Frozen TDI is also white and crystalline.
NOTE: As can be seen from the above discussion , if *'hite
crysta,s are detectd inTDl they may be frozen TDl, plvurea
or dirner. For suggestions in dealing with this situation, iee
"What Io Do ln Case Ai . .", pa1e 10.

)

Figure 3. Physical Properties

Molecul.rr Weight
Assay*, min (%)

lsomer Ratio* (%)

2,4-isomer
2,6-isomer

Acidity*, as HCI (%)

Tlpe I

Tvpe ll
Hrclrolvz.tble Ch jorrdes - t%t

Tr 1rc I 0.003-0.008
Tigr ll 0.01 l-0.01-+

Chli'lrrne'. {J.1.'l\'"- L}.]0
{.h tpnnr' l0
Ccrior :{PH,{} 15

Str;ecif rr- (lrar in ,r 15,l5'C [77,77"t1 I .2] * 0.01
Derr',i[., li:i Lrcr ra

'Lt I J. .-,'C i6tJ'F' 1 0. I l
i,r lij'C ,irfj'Fl 10. 14
{{r JB'C i loo'Fl t o.ol
irr tro"C il.to'Fl 9.86

\'i-'COSitr'' iCSt

174.163
99.7

0.002-0.004
0 008-0 010

1.5

0.8
0.5

1 L5-11.5
5 2. 7-56. 3

15.0
i9.0

7.2
45.0

I 2'l

250
25lt
4B-r',

I]5
)7j
t{l
l88

l ll
lJt

6

0.01
IO
l6

I

Qfl+1 :

ut, -:- I

20+I :

a,r J0"C i1 ll'Fl
rit l(j0'C lJ i l'Fl
rrr 'lJ5'C tllS'F;

,\te,lting Point Range i"C)
t.F)

Freezing Point
1,4-rsorner r'C,

itF,
l,{:-isomer r"C;

i,Fr
Borlirrq Porrrt

i(t lUmnr Hq,'Ct
t'F;

ru lfi0rnm Hg ''Ct
,tFi

Fia:h Point'. C(fC,"C)
'F)

Fir-t, Ptirrrt, COC ':,

L.itcni Hu-rt rrf E'. .i;-:<iration i Btu jb)

t! ijt)"( ;ilrtFr
i(r lil(r( ,llc F,

\ i 1t< ll' I )r.r'rir l\ .i . r = I

\ .i1f,t [)r(,--Lll'L,,,l;]Df{JX. tmm Hg)
'rt Jit'L,OO't'
((t I lt.)'(. lla.J-Fl
',i lir.t ( itr:'-'F'

r.i ir, ,, r

*fhe tJarnnrabi/ity properties of this material (or any other
mJteriJ/i ,rre no{ intended to relhct the fire hazards pre-
:pflle(J h!, .lnt' rr.-ru/t,lnf cellu/ar r.rr /,oamed plastic product



TDI SHIPfutE!'TTS
Otin TD[-8C is prrxiuieC in Lake Charles. Lcruiriana, and

Moundsville, \Vet Virginia. it mai, lre ot-rtained from these
plants in tank cars. tank truci-.r or drums. Olin TDI ii also
shipped to distribution centers in Texas and Califorrria. TDI
can also be exporrecl. r'ia ocean vessels, fronr these distribu-
tion cente.:.

Regardless of tr 1x- {)t shipping containe:', TDI is allral,i
shipped uncje. a nitroqe:', p.rci to pre\erlt corrtanlination br
water vapor. To estimaie u e rglri oi the contents of a qiven
container, muitiplr the nurlber rrf g.rllclrr: br 10 rc..q. a 55-
gallon drur..r cc;ntain> 31t) !lr: or TDlr.

Ian& car. TDI ir u-uailr rr-rrp[xd rn carsof 2tJ,000-gallon
Capacity. Otner sizt's hr-,11s',..r, rtrc &lso arailable. Although
all cars have exter io' ctliir .rncl are rnrulateri, Olin c'.tnnot
guarantee arrrr aI tenrpei'.llr,r.t,s rvith t.:nL car deiiveries.

Iank trucL. Capacrti is 4.U00 gallons. Tanks are con-
structed of tined steel or stainless ste.ei. Though not all trucks
are insulated, Olin delivers at temperatures n,ithin the range
specified by ttre customer.

Drums. TDI-80 is available in 55-gallon non-retumable
drunrs consfirrcted of a minimum of 1&gauge steel, with a
phosphatized interior.

Ocean vesse/s. OIin has the capabilitl,to serve world mar-
kets with shiprr"rents of large quantities of TDI in ocean tank-
ers. Evaluation of this possibilih, involves the coordinated
advice of marine transportation, technical service and pro-
duction personnel.
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'TDl tanl* cars are insulatecl to prevent treezing. However,
in the event frt-ezing occurs, all cars have steam coils for
thawing the TDI and the bottom otrtlet valves tsee "Thawing
TDI Tank Carr ' pa8e 7).

Iank Car UnLiading - General
Dcp.ti,-'.' i :t T;-,lr-r![]).ldtion regurlatil'rs it' t;nlr;ari:rrt

6. lf necessary to discontinue unloading a tank car for any
reason, all unloading connections nrust be disconnected.
All valves must first be tightly closed, and the closures of
all other openings securely applied. {t 24.67 (j)l

7. As soon as a tanl, car ir crrmpletely unloadt:d. all valves
mu:,t lx, ryrtlG,, irt-rt, tht. ;nloading connt.c liorr* nr.iil h'
r(,n11)\i,ci .ilt,j .;ri , r1i1p. L ijirjt'(.: ni.rdt trgill 1,1i r,1)t iil.1l
h,-..rt(,r turl iliiL'r crrt{(rli,{.i [)rIt,r rttu:i [x, lt,ti rjpt,r, tr-ll
drainage. lf rt n.rs hrer:n,r;;ened, thc man,,\,a\ corer nrust
hc reapplied br lhe use r:: a b.rr ur rvrernclr, thc r:uilet
valve rtrJrrct,i ;.rrl out[r': .. air,r. cap re1;lacul bt tlie usc of
a w'rench har rnt a hancie at least 3(; inches long, and the
outlet ',.alve ( arr sluE,, end plug, and all olher.closures of
openinH: anrici their p'otectir,e huusings nrust be closed
by the use ol a iuitahle r,*:i. i I 24.61 (k)l

Other inrlrcnani :tJgqeslioni rt hich are not part of the
reg,ulationr are:
i. The tank car nt.rst l:e prciected during unloading bt such

means as deraiis or lorled srvitches.
2. The contents oi the car tank should onlv be unloaded

during day,light hours o'rvhen adequate lighting is
provided.

3. Ample water should be available at the unloading site.
This should inciude a shower equiplxd with a quick-
opening, deluge lread, and an eyetvash fountain.

4. !f the unloading area has heavy traffic it should be roped
oft and passersbr,warned by posting of "Danger-TDl"
signs.

Top Unloading of TDI
This is the onlr method possible for most cars, and the

preferrecl method for all car.i Figure 7 shows how unloading
is accomplished lir using an rnert Bas such as nitrogen or dry
air ( - 40'C der+ pcintr. This dn atmosphere padding is nec-
ess'.rlv in order to Drer,,ent a:eaction betrveen the TDI and an;,*
water vapor rvhich might Lre pre.rnt. Under no circurn-
stances should a conrlrustibie gas be used; it presenLc an
exploiion hazard

4ll fittrngs should ix in:pected tor evidence of potential
leaks b,ttore the tani and prp;ng sl,stenr are pressurized. An
oil trap shoukl Lx 'nst.rllecj cn the rnerl gas suppll line

Tank cars are p:otecterri nr a sat'et_r,r,alve. The pressurinq
svstenr should lx'ci*.ignt-rj :o as not to exceed a safe lt,orking
pressure. Tlrirtr ll:rr is sugterted as a maximunr, reEiardless of
the capacitr oi thc i.tnk car Lo',t er pressures arc desirable
and I0-20 p:rg is recommendecl.

The prelimin.rn steps of positioning tlre car and installing
tlrc necessary,saietr de*icm must be carried out in accord-
ance with the instructions outlined in the Tankcar unloading
subsection, above.

Before unloading, check tre terrperature of the TDI and
take a sample. Then:
1. Secure the tank car marnvay if it has been opened. l,{ake

sure fte storage tank is adequately ventd.
2. Remove the l -inch plug from the inlet valve and connect

the inert gas line (see Figures 5 and B).

3. Check the unloading line for proper temperature of
2l -30"C (70-86'F). Preheat the line if necessary, and con-
nect it to the eduction pipe.

,-: tL,(i;,r1 17-l i:* tri' Tr.i i, -.1 rr i r liji,r i:

r l-;z,l,,J{t'J> I i;li'";,ri.,ri *.,'.r.,r,i,\,,1.i{
:'- ''- l',, iu: l;ll, car utl,iarjilti .i-ri,.ri, j lrt. f.irnliiar

[x u[l:*'',: . ri; lirti:{ re(lrJiii:]i(riri- ,r r

1 . Llnit-,.,i; * - '1 1-,,.rll i(lnr .-'ruit lx i-'len,lr:tt(.( i r ,:.lr ili rr,ltable

f]{J['-r';'- : : ] : ', in]iIU(-ietJ in ri'ii,'-r.lIi,',.' l-,.,.-.-ir(j0it male-
rial> :' ,:: -' -:.i, rt':pon.rhir- trfr L,l:t,lLjl 1r r::-,1;i:atnr-t ir ith
lhiipa+ :-- tr-rarilrl

2. Brak.. -*.-'llL-rci anci u'hcels trlorl.,eci rrr:..rli tar. lrerng
uniu,,:'jt-. t -j L''I ia, tlil

3. Caut,c.:, : -'ri nrust be su placed rtn tht.tr.tt!. or Car: to
gir'e nec+.:J:\ \\'drhing to f)ersons approachrng the cars
frorn tne r-,:-x:.'I end of a siding. Srgnr nrusi ix, 1efl rrp untrI
alter the r-.i'r arf unloaded and drsconntrtecj from the
discha-;.- tii::nectir-rn. [174,67 rsi lJrr

4. Unloaci- i r onnections must be securef v att;iched to un-
l<.rading Fr ;ps iin the dome or to the trottom discharge
outlet-. beiil?'e any drscharge valves are opened. {.I74.67 (hil

5. Tank car- inav not be alloned to stand rvith unloading
connetlic:rr: at'[achd alter unJoading is corrrpleted.
Throuih,-,lt the entire periocl ot unloadrnq, and u,hile car
is connecred to unloading device, the car must be at-
tendec tr'- the unloader, [174.67 ri)l



4'. Open all valves in the unloading line.

I Open the inert gas supply valve. The pressure on the car
will en'ectively be established by the setting of the inert gas

, valve. The flow of TDI can be controlled by a valve in the
unloading line.

After unloading is complete:
I. Char the unloading line and equalize the line preszure.

Dironnecr the unloading line and cap it.
2. Dironnect the steam lines and blow out the coil with

inert gas. Do not replace the caps on the steam [ine.
3. Repressurize the car to l0 psig with nitrogen.
-1. Secure $e dome housing.
5. Reierse all four placards and return the car by prescribed

routing.

Bottom Unhading of TDI
Olin strongly advises against bottom unloading TDI and,

in fact, bonom unloading is impossible on most Olin cars.
Howerer, if cars must be bonom unloaded, contact Olin
Technical Sen'ice for suggested procedures.

Cars ivhrch can be unloaded from the bottom come in hvo
types: tlrcse with a 4-inch exterior ball valve, and those
which lrave an internal foot valve. Most cars also have a 2-
inch reducer auxiliary ball valve.

Cars with an internal foot valve can be identified bv the
combination valve handleicover on the top of the car. ln or-
der to open the valve the cone-shrped cover must be re.
rnoved, inverted and reattached. To open, rotate counter-
clockwise.

Figurc 7. Top Unloading and Storage Arrangenrent

Globe Valve
Pressure Regulating Valve
ftessure Relief Valve
Pressure Cauge
P_1slyre - Equal ized Liqu id Level Cauge
Bubbler Tube tor Liquid Level Cauge
Rupture Disc
8&in Manhole
Cleanout Manhole (Optional)

When finished, close the valve, invert the cover and re.
place rn its original position. This cover cannot be replaced
unless the valve has first been closed.
Unloading Tank Truck

Tank truck are unloaded by tte driver of the vehicle. He is
responsible for follo,virq proper safety rules. However, it is
the recipient's responsibility to prwide cotrpetent supervi-
sion and safety equipment. The supervisor should make sure
the unloading area is clear and adequate facilities are ready
for receiving the shipment. The unloading ar.ea should be
leveJ and paved so the truck can be easily maneuvered to the
proper spot.

On tank trucks used tor shorl hauls insu[ation is not neces-
sary. Horvever, insuiated trucks are often used to maintain
proper temperature, oarticularlv tor longer hauls or colder
rveather.

The arrir,'al temperature of the TDI must be above 2l"C
(70"Ft. lf the temperature is belorv I1 oC it is the trucking com-
panv's reslrcnsibiliW to correct it.

Arter the [r.mperature has been checked (and adjusted, if
necessary) a sample of the shipment should be taken. Tank
trucks are equipped rvith a sanrpling tube for this purpose.

Unloading Drums
Follorv all applicable safetv procedures- Be sure full pro-

tective clothing is rvorn when opening the drum plug (bung),
when placing or operating pumps. or rvhen ilushing out
empr,v drums. ln the event of spillage, see page 12.

lf the TDI is frozen, or if there is a possibility of freezing

Tank transport to be equalized with storage tank with l -in
(min) [ine as shown or maintained with l0 psig nitrogen.
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tirause drums have been exposed to ambient temperatures
belpw 17t t62" F), then the drum should be heated to 35-
40'C (95-105' F) until all TDI is liquid. Heating above 40t
should be avoided. After being thawed, the drums should be
rolled for a: least 30 minutes to uniformly mix the 2,4- and
2,6-itt'"'t'-"'

Dru'' - -' '.tlti lv, l,i'li ui-.clcr ; nrirr,rpcrt o, drv air r - 40'(-
detr p , ' ' ;,-:i lu pr',--r r-'lt rrlntanliir;lir rn lt\ rr ater \ (tlxrr.
Hon'eir'' u-,1<-iarjr:s b'. i)rct:urc is unufe. The preferreci

fllPlitor: ,: :". LrUirlp manual or electric isee FiEure 9t. lf the
pump r: r rrl'ical [-re :ure the drum rs prcrpr:rir groundc<i. lf
drunrs a'E '.L,be ernptred bv grar.itl'the faucets should be selt-

closing L;- - llroles shuuld bc f ined r^. iih a dn,er'-breather vent
der,ict' l:, f,'-,=, r:nt cirurn coIia;:re

THAWINC TDI TANK CARS
TDI is shipped in inzulated tank cars. During the winter it

is loaded attemperatures between 38 and 43t {100-110'F}.
Despite these precautions there may be sub,stantial heat loss
before the car reaches its final destination.

Therefore, during the rr rnter all inconring tank cars of TDI
shoulC [r., che,:ked ior freezing.

Tht l,J-ry:nrer of TDI-Bt) freeze. at I 5*C (59"Ft; tlre 2-6-
isonrcr al 7.2"C (-15'F). Betrveen these two temperatures only
the 1.,l-isomer freezes. lf this happens isomer stratiiication
takes place. Horver,'er, if prspel care is taken in thawing TDl,
the qualrty carr be maintained and no foaming problems
should occui'.
How to Determine if TDI is Frozen

There are hvo ways to tell if freezing has taken place: {l )

visual inspection oi the car's contents and ili measuring TDI
temperature. Temperature measurement is the preterred
method because it is nrore accurate and rviil detect frozen
TDI even when it rs not visible.

Temperature rneasurement. Some tank cars contain a
stainless steeJ thermowell under the dome cover. Simplv
insert a thermocouple into the thermowell and read the
temperature.

lf the temperature is less than I 7"C (62'F) it is likely that the
car contains sorne frozen TDl.

With cars *trich do not contain a thermowell, a thermorn-
eter must be inserted into the tank car. A se/f-contained
breatfiing appratus shouldbe worn as protection fromTDt
fumes.

Release the pressure from the car by opening the one.inch
pressure release valve. A tliermometer can then be inserted
through this ball r.alve. Or, the dome can be opened and the
themrometer inserted through the dome. The thermometer
should be lowered to the bottom of the car, then slowly
removed.

fVhen taking the temperature, use a Min.iMax" thermome-
ter. A conventional thermometer may give an erroneous
reading because the ambient temperature is usualll, lolr.er
than the intemal TDI temperature.

Visual inspection. Release the pressure on the car by.open-
ing the one-inch air release vaJve, then open the dome. A
self-contained breathing apparatu-s should be \\/orn as protec-
tton from fDI tumes.

By looking inside the tank car it is frequentll, possible to
detect the presence of frozen TDl, When frozen, TDI is an
opaque white solid. lt usually'forms on the tank car rvalls,
bonom valve areas and on the two-inch eduction tubes.
Sinci it is often difficult to see frozen TDI in these locations
the contents may be frozen, though no white solids are visi-
ble u the inspector. lt is frx tris reason Olin recomnrends the

,carEmperattnebe rneastned, b,y h€ nettrods described
,abff{e. " .-1,r."',' ,, , "
WhEn to Heat a TtN lhnk iil ''

tf the TDI temperature is less than 1 7'C (62'F), or if frozen
TDI is deteaed visually, dre car should be heated before it is
unloaded.

+ither Scientili(, Cnlog f t5{9
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'fig.ut 10. Stearr/Water Mixirq Systern
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lf $e car is not to be immediately heated or unloaded, it
should be repressurized to 25 psig with nitrogen or dry air
( - 40t dew point)- Odrerwise polyurea may form as the
result of contamination of the TDI rvith water.
Heatiry a TDI Tank Car

The TDI should be heated to 32"C {90"F) until all the tro-
zen TDI has thawed. Never allow the TDI temperature to
exceed 43T (l l0"F). li TDI is overheated dimerization takes
place (ste page 2). lf this occurs the product should not be
used.

F{eat -iources. The best way to thaw frozen TDI is with
tempered hot water, thermostatically controlled to 4l'C
{105'Fr. [-*ot rvater is less likely than steam to cause
dimerizal jon.

lf pmoered hot lvater is not .rvarlable, an alternate source

Output
41 'C hot water @

To coils in car
\'-Strainer

of heat is 2Glb steam. mixed with cold water. A steamA,rrater

mixing system sirnilar to the one shown in Fig. 10 can be
used to obtain the de:ired temperature.

Plants that have onlv stearn avarlable should avoid pres-

sures above 20 [bs. High pressure steam, if not watched very*

carefully, will rapidlv or,'erheat the TDl. Even at lower pres-

sures, careful monitoring must take place.
Heat -source connections. Olin has a mixed fleet of tank

cars that were designed by different tank car manufacturers
and put into sen, ice at dirterent times. Therefore, cars must be

carefullv examined to determine the size and location of the

external coil inlets and outlets.
ln general. the inlet rs on one side of the car arvav irom the

handl:rake tFig. I I ]. lf there are hvo inlet vatves, the one
farthest a!!ay irom the handbrake side is tor the left srde coils:
the one nearest the handbr.rke side is for the right coils.

Cars rvith a bottonr cutlet valre may have a separate inlei
and outlet cr:il around tlris r,'alre. lf they must be used, thev
should be hooked up +p,rratelv. When thaw'ing bottom
valves, take care not :o damage the valve seats or to form
dinrer in and around lhe ball. This could prevent the v.rlves
from opening.
After the TDI is Thawed

Alter the TDI has been heated to 27"C. the entire content-c

of the car must be mixed to eliminate isomer ratio separation.
There are two ways to mix the car's contents thoroughly.

Finst is to have the railroad mow the car around for about
two hours. Second is to unload the entire conteriE into a
bulk storage tank. The TDI should then be recirculated for
two to three hours.

Y-Strainer
(for rust flakes) 12.S-gal/min

pun_rF

,Fnsiti\e
'-l:syrlacement

JO-gal'nrin
i-rn ntrnrinal size

.{i lL)-rr head)
Dvnafluid
I -in Vhlve



STORAGT OF TDI
' Toluene diisocyanate nray be stored indoors or outdoors.
lf TDI is stored indoors, the building should have sprinklers,
good ventilation and adequate heat to maintain storage tem-
perature of 2i'C (70'F). Constanl nronitoring oi TDI tenrpera-

ture is requii'ed.
lf TDI is stored outdoor>, or if inrl:or terlprraiUrcr ffrd\

drop belon'2'l'C, provisions must i:r: made for rt'arming and

thawing the TDl. These include adequate tank and line insu-

lation, external heating coils or iackets, and steam-traced or

electricallr heated I ines.

lf thavving is necessarv, never heat the TDI above 43'C
(1 10"F). Overheating rvill cause dimer formation (see page 2).

After thawing, mix the TDt to eJiminate tsomer separ.rtion.

Use a tank agitator or a pump (rec1'cle from top to krttom).
Whether indoors or outdr-rurs. bulk storage tanks should be

blanketed with nitrogen. \Uithout this dry atmosphere. water
vapor rvill react with the TDI to form solid Polyurea which
can plug lirres and foam machine heads.

A pneumatic bubbJer Bauge'that oprerates lvith nitrogen is

recommended. This ghuge measures the pressure required to

displace TDI from a vgrtical tube in the tank.

Storags lank Design
Vertical, cylindrical steeltanks are normally preferred for

storing TDl, although limited indoor headroom may dictate
the use of horizontal tanks.

Verticaltanks use minimum ground space. This means less

sudace area is exposed to cold weather. and problems relat-

ing to heating and insulating are minimized. Vertical cylindri-
caltank have a uniform cross section, and are gauged more
readily than are horizontal tanks.

Storage tanks may be field-erected on a concrete founda-
tion and tl'rere is no practical limitation to size. Recorn-

mended capacity is 30,000 gallons ror tank car deliveries and

&8,000 gallons for tank trucks. ln other words, capacity
should be sufticient to accept the entire contents of a tank car
or truck even n,hen halt-iilleti.
Materials of Construction

TDItanks can be made from c.rrlrcn steel {ASTM ,q 285

Crade Clor from stainless steel (Tt'pe 104 or 316). API Code

650 specifies 1,'r" steel for the bottom', j/rti'for the shell and

roof. Stainless steeltanks require no lining, Carl-ron strel tanks

should have a baked phenolic lining. Recommended are:

Heresite P 403t', Lithcote LC 73', or Amercote 75". The inside

surface should be sandblasted to a commercial finish and

cleanecl prior to the application of the lining.
Hose and Piping to R,eceive TDI

From ank ruck. TDI is discharyed by a built-in pump on
the ruck Srrough flexible hose proviffi by *re fucker into
piping supplied by the custmrer. The length of the hote is

specifled bry frte cusbner widr his first order. The pipirrg

strould be fthedule 40 steel, or Aluminum Alloy 3003.
From tank cars. TDI is discharged drrough flexible hose

into piping to the storage tank. Both the hose and the piping

rPetro,meter Corp , Her*' Hvde Pa*, NY, or \tret f)ir . Inr*ron fleclri( Co-. Candcn Grow, CA
hltrerrte and ChemicalComprnl , Manrtowrx. [Vl
ti$rgleCo.po.dtfi, Clttffy H,lt, Nl
d*rgcm Cufu-iirr. Albgr+ PA

are provided by the custonrer. The hose should be lined r+,ith

hrtyl rubber or non-viryin TFE (for piping materials, see
above).

For bottorn unloading of TDl, a positive displacernent or
centrifugal pump of adequate capacity rs required. The pump
should be nrade ot allov 20 or stainlesr steel *'ith v,,elderj
parti I1t,r h.rniral =cals should k, of tl]c s,intt material: rr ith
O-rings of butl'l rubber or non-vrrgin TFE.

Wherr top unloading, it is al>o necessar)'to pressurize

the car. P,essure should be 1$20 psig nitrogen or dn' arr.

through a l.i-in relnforcecl rubi:er hose attached to the 1-rn

gas inlet quick disc onnect. An oil and n'ater rparator and
pressure regulator a:'e also sug€iested as an assenrblv in thr
line near the fining for the quick disconnect attachnrent,
Auxiliaq' Equipment

Va/ves Ball valves should be stainless steel with non-r irgin
TFE seals. Plug r alves should be stainless steel or allor 10,

with non-r'irgin TFE sleeve. \'alves may be threaded or thev
may be flanged (150-lb ASA or MSS).

Filter and pressure gauges. A filter should be placed in the
piping between the tank car or tank truck and the storage

tank. A cartridge filter with 2G or 3Gmicron glass fiber ele.
ment is reconrmended.

Preszure gauges should be installed on either side of the
filter to measure the drop. This will indicate when the iilter
must be cleaned or replaced.

Sampling va/ves. lf delivery is by tank car an in-line sam-
pling valve is recommended (see page 4).



HNTTDLINC TDI
' Toluerre diisocyanate is a toxic and highly reactive conF
pound. lt should be kept in closed, isolated systems and
trdnsferred with care. However. TDI is not a difficult material
to handle. lf proper procedures are follorned *rere is relatively
little charre of danger.

The fdlowing sections hriefh diruss sotrrc possiHe haz-
ards and describe what to do in an ernergency. Plant person-
nel should be thoroughly familiar with these procedures.
Reactivity Hazards

TDI is a stabJe compound with a relatively high flash
pnint. Ho',rever, itr,r,ill react with rvater, acids, bases, and
other orEanrc and inorganic chemicals. TDI is also atfected
by heat and, like any organic compound, will burn.

ftate' \\ hen TDI comes in contact lvith lvater, aromatic
poly-sub:iituted ureas are formed, heat is generated and car-
bon diorrde is evolved. Pressure build-up from the carbon
dioxide rr rll occur, This pressure could rupture a storage
vessel.

To l'relp prevent reaction with water the TDI should be kept
under a nitrogen or dry air ( - 40"C dew point) pad.

Chemrals. TDI is a base and contact with acids should be
avoided. Contact with bases, such as caustic soda, tertiary
amines, e{c., might cause uncontrollable polymerization.
The heat given off could then rapidly vaporize solvent that
might be present, again causing press{rre build-up and risk of
rupture of the storage vessel. High temperatures may also
cause dinrerization.

TDI should he kept away from rubber and plastics. These
materials will rapidlv become embrittled, cracks may d+
velop and their strength may be weakened.
Fire Ha:ar&

The r'la:h point of TDI is 132t (270'R and therefore does
not constitute a s€vene fire hazard. However, it should be
remembered that TDI is an organic material and will burn
when exposed to fire. ln addition, the flash point of TDI does
not reflrt the hazards presented by any cellular or foam plas-
tic produo which contains TDl.
Health Hazards

TDI can be dangerous to health in either its vapor or liquid
forms. Exposure to TDI vapor should not excd 0.02 ppm at

any time. However, it is difficult to detect TDI by its odor
until it has reached O.+ ppm. ln other words, if TDlcan be
smelled, there is already too much vapor present. Therefore
an OSHA- or NI0SH-approved TDI monitor should be used.

Some pecple develop an acute sensitivity, even at very
low concentration. For this reason, pre-employment physical
examinations should exclude persons with chronically recur-
ring pulmonary disease or allergic historv.

lnhalation TDI is toxic trom inhalation e.xposure. lf in-
haled, it may cause difficulty in breathing and irritation or
injury to uhe lungs. lnhalation may also produce allergic sen-
sitizatisr to the respiratory facl

Satgrard$ +airrt irdralation include deqtnte wrilila*
tion, detefiion ae',lcts and rerpirabn The reqt'ratu (self"

conhined or air-line type) should only be wom temprariiy
while adequate ventilation is being reestablished.

ro

Dermal and oralerposure. Toxicity from dermalor oral
exposure is low. The acute oral LDr,, (rats) is approximately
5.7 g/kg. However, TDI is irritating to the skin, eyes and
mucous membranes, and may cause bums if rct renroved
rapidly. Protective clo*rin6 including goggles, should be
wom whenerrer there h a likelihood of contactwith TDr (see
Figwe l3).

lngestion of TDI can cause se\€re irritation of the gastroirr
testinaltract. TDI should be stored away from foodstufft. And
food should not be eaten where TDI might be present.
Protective Clothing

Because of the heai-Jr hazards associated with TDl, full
prr:tective clothing and equipment should be worn wherever
there is a possibility of contact. Such occasions include (but
are not limited to):

r lVhen opening tank car hatches, truck manway covers
or drum plugs

r When connecting and disconnecting hoses and pipes
. lVhen placing and operating purnps
r When breaking TDI piping, even if previously

decontaminated
r When flushing or.rt drums
At other times, outer clothing made of cotton or a suitable

synthetic fiber - plus a rubber apron for extra protection -should be worn.
lf any article of clofring should be contaminated, remove

it immediately and dirard properly (contact wi*r TDI dam-
ages both natural arrd synthaic fibers).

What To Do ln Case Of . . .
White precipiates. There are three causes of white pre-

cipitates in TDI: dimer {caused by excessive heat}, polyurea
(caused by the presence of water), or frozen TDl. lf it is not
obvious which of dre drree is present, then heat the crystals.
lf they melt at 16-21'C {60-70"F} they are frozen TDl. li they
melt at 15G.160t {102-320'F) then thef,are dimer. If they do
not melt they are polyurea.

lf the crystals are irozen TDI then the TDI can be thawedj
remixed and used. lf the crystals are polyurea then they can
be filtered out and the remainder of the TDI can be used.
However if the crystals are dimer then they cannot be com-
pletely remor,'ed (dimer reforms on filtration). The TDI should
not be used because the dimer will affecf physical properties
as well as clog lines and tioam heads. lf dinrer is present,
contact Olin.

Discaloration. Normal TDI is water-white to light straw in
color. lf the color is da*er than this the TDI has been ex-
posed to light or high te+nperature. lf the color is something
other than water-white or yellow then the TDI has bc.en con-
taminated and should not be used; call Olin for assistance.

lf the TDI color has darkened, assume it has been caused
by high temperature (the chances of liqht-induced discolora-
tion are negligible). Since high temperature may also cause
dimer formation tlrc TDI slm,uld be tested. Simply cool a sam-
ple to roott temperature. lf !*itE crlctals precipitate, then
dimer is present and the TDI slrould rrct be used. lf trere are
no white crystrls prcsent *ren he TDI may be used. Ttrc
discoloration will not aflbct physical properties or foam color.
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TMERCENCY ACTIONS
' The foilorving section contains basic information on what

to do in *re s/ent of an accident. lf additional information is
necessary, calltlre Olin Product Emergency Service (OPES).

Speedy arh'ice from experb can be received 24 trcurs a day
by callir6:

(203) 3sF2345
You will be asked to give a brief description of the errnr-

Eency and leave your name and phone number. Shortly after,
you rvill receive a return call from someone experienced with
TDI w'ho rt iJl advise you of immediate action to be taken.

ln addrtron, the Chemical Manufacturers Association has

established CHEMTRIC to give advice on spill, leak or fire
emeryencies involving transportation and transport equip
ment. The CHEMTREC number is:

iHLr--'i -124-9300

ln the District of Columbia, call 438-7616. lf calling from
Canada. cial (202) 483-7616.
First Aid

lf t\ere is known contact with toluene diisocyanate, take
the follor+ ing steps:

Eye or skin contact: Flush thoroughly with water. Call a
physician

lnhalar.ron. Rernove victim to fresh air. Call a physician,
Ingestron; Wash out mouth rvith rvater. Cive plenty of

water to drink, but do not induce vomiting. Call a physician.
Sorne syrnptoms of overexposure to TDI vapors include

tightrms in the chest, watering eyes, dry throat, ard head-
aches. Ttrese symptoms may not appear until several houn
after initial expo,sure. lf there has been the possibility of exp+
sure, ard if these symptoms do appear, a physician should be
called.
Handllrg Sp,lh & Leals

The Fiational lnstitute of Occuptional Safety and Health
{NIOSH) publishes Criteria for a Recommendd Sandard. . .

Occupatrbnal fxposure to lo/uene Diisocyanate. ln it, he

Figure 14. Sahage Drum

3 Pollahvlene Bags
over Leaking Drurn

following procedurcs are zuggested:
When TDI leak, or spills occur, only properly pro-

tected personnel slrctrld rernain in the area. Leaking con-
tainers should be renprred to $e outdoors or to an is+
Iated, well-rentilated area, and the contents ransfened to
o*rer zuitable mrilainen. tsee "Leaking Drurns", belorr.I

Adequate prepar*im ard facilities for handling spilts
strould be prcvided. These include suitable floordrainage
aM ready accessib,ility of troses, trlop,s, buckets, and ab
sorbent materials. Spills should be cleaned up promptly.

The effectiveness of water is considerably improved by
the addition of 1-5o6 ammonia. This solution is further
improved by the addition of up to 10% isopropyl alcohol.
fln cold weather, Olin recornmends using a 50-50% mix-
ture of isopropyl alcohol and perchloroethylene.l

Other absorbent materials such as sawdust or vermicu-
lite are also useful in facilitating clean-up of spills. Such
materials, after use, should be shoveiled into an open-top
steel container, the container then covered and removed
to a safe dlsposal area alvay from the operating area.

The mixture should be soaked with water containing
ammonia and allou,ed to stand for 24 hours in an open or
partial ly open contairnr.
Only after all the TDI has been neutralized should dre

container be sealed and diryosed of according to appropriate
Federal, staE ar^rd local regulations.
Leaking Dnnns

lnvert the drum to flop the leak. The spilled TDt slrculd be
disposed of as described above. Then call Olin Technical
Services:

(201) 789{073 (8:3OAIr.,t4:30 PM, Eastem Time}
(203) 35&2345 hllo*rer times)

A 65-gallon safuage drum (Figure l4) will be sent to you.
The originaldrum shorrH be packed in a polyethylene bag
within the overpack drum, marked "tolpene diisocyanate
UN2078," labeled "poison" and then returned to Olin.

(Upright Po6ition}

t2



U.S. Sales Offices
rulerl+ G^ 3O32t
I140 Harrrmond ftive,
SuiE 6150
(404)394-5820
Charlotte, NC 282S0
1 NCNB Plaea, Suite 3505
(704) 3i3-1681
Cincinnati, OH 45242
8150 Corporate Park, Suite 210
{51 l} 489"7990
Houston, TX77A27
4550 Post Oak Place Dr,,
Suire 220
(713) q60-0610

Oaft Brook, lL 6052I
2101 West 2?nd St., Suite 209
(3 r 2) 125-2280
Orenge, CA 9265S
500 S. Main 5t., Suite 910,
North Tower
{714) 558-9 r 01

St Louis, MO 63t05
7777 BonhommeAve.,
tuite 1908
{3r4} 862-6705
Slamforrd, CT 06901
3 Landmark Square,
Suite 205
{20r}3s6-3000
IYeym, PA f S)87
997 Old Eagle School Road,
Suite 208
(2r 5) 293-0990

lnlernational
Sahs Officer

Atstralia
Olin Chernicals Pty., Limited
l-3 Atchison Street
P.O. Box'l4l
St. Leonards 2065, N.S.W.,
Australia
Phone: (61.2)4194222
Telex: 263?8
Brazil
Olin Brasil Irmetada
Rua Caleno de Castro. 165
Jurubatuba-Santo Amaro
G+696 Sao Paulo, Brazil
Phone: (551 I) 548-7566
Telex: I I -25034
France
Olin Europe, S.A.
Chemicals Division
90 Avenue des Charnps Elysees
75008 Paris, France
Phone: (331 ) 552-32-10
Telex:650769
C.ermany
Olin Ctremicals GmbH
CrafenberyerAllee 56
4 D0sseldorf, Crurnany
Pfrone: {{92l l} 675045
Elex: E586ftl6 i

lruhnd
Olin Chemir=ls B.V-
Swords
C-ou nty Dr-frI in, lrehrd
Phone: (3531) 40241t
Telex:30973
lapan
Olin fapan. lnc.
Shiozaki Bu:ldrnq
7- 1 Hiral..a,ta-Cho 2-chome
Chiyoda-[u
Tokyo I02, lapan
Phone: {81 lr ?b3-461517
Telex: 023-24031
Mexico
0lin Quimica, S.A, de C.V.
Carnpos Eliseos No. 385
Piso 9, Torre 4
Col. Polanco
Delg Miguel Hidalgo
t 1560 Mexico. D.F., Mexico
Phone: (905r540-38-83
Telex: 017-74-578
Singapore
Olin PTE Ltd.,
I I West Coast Road
Singapore 5
Phone: (55) 776-2034
Telex: RS 35441
South Africa
Lion Chemicals (fty. l Limited
Old MutualCentre, 7th Floor
Corner Kerk & Harrison Sts.
P.O. Box 61416
Marshalltown 2107
phannesburg, South Africa
Pfi,one: (27 I t ) 83S-5782
Telex: &6655
Spah
Olin lberica, S.A.
Av. Alberto Alcocer 7
Madrid 16, Spain
Phone: (341, 250-8542
United Kirqdom
Olin U.K. Limited
a2 High Streer
Cuildford
Surrey, Ingland
Phone: (.14483r 6/.726
Telex:859191
United States
Olin Chemicals
120 Long Rrdge Road
Stamford. CT 06904
U.S.A.
Phone: (203) 156-2380
Telex: 42(tl0l
Veneruela
Olin Quimica, S.A.
Calipan Bldg., Pilo2,
Entrance C
Av. Francisco Miranda
Apartado 3781, Chacao
Caracas, \bnezuela
Ptrone: t582) 32-32-38
Hex:26553 .+4 :, i1 : .q.,
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'Awod about Olin Corporation
' 

Ol,n rank high in Fortune Maga-
xine's direOory of leading U.S. indus-
fial companies. lt has sales of $2 bil-
lion, over 20,000 ernployees. 37 pl.rnts
in 2J states and I6 manulacturing oJl-
eraticlns in l0 forer-en counlrrcr.

But we're more than iust numbers,
and we'd like you to understand us bet-
ter. You know of Olin Chenricals And
though you ma)'nu realize it, vou've
probably rnet our other five oprrating
Broupc - Consumer, Brass, Ecusta Pa-
per and Film, Winchester and Olin-
American, through some of the things
they make ordo. For example:

Our Consumer Croup makes Onra-
lonc carpet foundation, Olin! skis, and
signal flares, plus HTHG and Pacec
swimm ing pool sanitizi ng chem icals.
HTH is dre large*-selling brand of pool
water sanitizer in tfu wbrld.

Our Brass Croup produces brass,
honee and copper sheet and strip. lt is
the larged zupplier dcoin material to
fie U.5. Mint.

Our fcusta Paper and Film Croup is

a majo,r poducer of cigarette papers,
and one of only tr^o U.S. suppliers of
cellopharr.

Our Wncfresiler Croup makes
world-fanrcus Wi nchester Western €

sporting ammunition, as w,ell as ammu-
nition for national defense.

Olin-Anrerican is our real estate sub
sidiary, building trornes and commu-

nity' dereloprnena across the nation.
ln addition, Olin produces Rarnseto

pouderractuated tool s, vlfuavera
scopes for sporting arms and propri-
etary seeds.
The Olin Chemicals Croup

Taken alone, this Croup could well
be a major U.S. corporatlon. ln 1981
Olin's sales of chemical products
exceeded $1 billion.

Olin is a major producer of com-
modity inorganic clremicals. ln fact, of
the eleven chemicals most widely used
in industry, Olin makes nine.

Olin also produces more specialized
organic and inorganic chemicals.
We're a leader in sodium phosphates,
fluorides and chlorite used for treating
industrialand municipal water sup
plies. OIin is the only U.S. manufac-
turer of synthetic sodium nitrate and so-
dium chlorite. We're the largest U.S.
prod ucer of ri ng-fluorinated aromatic
derivatives.

\A/e're the nation's largest rna*eter
of hydrazine, the propellant that p,r.rt

our lander on the moon, and is helping
to make the space shuttle a reality. On
earth, hydrazirre and is derivatires
have important though less esoteric uses,
like keeping i ndustrial boilers from
rusting, making soap more slippery,
and protecting crops from weeds.

OIin is one of the largest ma*eten of
ethylene and propylene glycol ethers in

dte U.5- They're used in such diverse prod-
ucts as solvents, paints, household clean-
ers, insecticides and functional fl uids.

You'll find our produr-ts on the farnr.
Our anrnronia ancl urrd .rt(r rnto le:trl-
ize'rs that help r.risc ( r'opr. Our Terra-
clorf and Tenazole - fungicides protc'ct
them during grorvth.

You'll find our prcxlucts irr the hon"re.
Olin urethanes Bo into upholstered fur-
niture and refrigerator insulation. Our
blowing agents are usetl to nrake r inyl
flooring. Your shampoo ma). contain
our Omadine€ antirnicrotrial aBent. the
active ingredient in most antt*dandrurt
shamtrcos throughout the rvorld. \bur
hourhold detergents may conlain our
sodium phosphates and Poly-Teryent i
su#aclants.

You'll find u:r productr used in your
clothes. Our Reductonet' sodium hy-
drosulfite and Dyetoner sodium bro-
mate are basic chemicals for textile
dyeing. And we supply key intermedi-
ates for dyestuffr.

You'll find otrr produrts in your car.
Olin is one of three primary manufac-
turers db,rake fluid in the U.S. And
Olin uredrane chemicals are used to
make evenrtlring from seat cushions to
impact-resi stant bu mper systems.

ln fact, wherever you live, horvever
yor.r travel, whatever you do. chances
are yoirr life is touched in sonre war,by
the chemical products made b1,Olin.

This htllain and tlrt inlormation conlaind herein are offered sole ly ior your consideration, investigation and verilic ation. No
,lpesentatbns or wananties, express or implid, of merchantfiillty or alre.Yvix, are mad€ or cqrtairrd lrerein. Olin's
tWttsibility lor ary claims arising in antnection heerrith shall in no eranrt exceed the purchhse price or fah marker valrc of
,le magirl User xcepg lull rcspasibility lu conrplhnce wdh atl adlic:r&* &d,sae and local larys and rqutatiurs.
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$Iin cHEMTcALS
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